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LETTER 

FROM 


THE  SECRETARY  OF  WAR, 

TRANSMITTING 

EEPOBT8  OF  TESTS  OF  IBON,  ETC.,  AT  WATEKTOWN'ABSENAL. 


War  Department, 
Washington,  March  20,  1902. 

Sir:  I  have  the  honor  to  transmit  herewith,  as  required  by  law, 
copy  of  the  report  of  the  commanding  officer  of  the  Watertown 
Arseoiil  of  "*  tests  of  iron,  steel,  and  other  materials  for  industrial 
purposes,"  made  at  the  above-mentioned  arsenal  during  the  fiscal  year 
ended  June  80,  1901. 

Very  respectfully,  Elihu  Root, 

Secretary  of  War. 
The  Speaker  of  the  House  of  Representatives. 


Watertown  Arsenal, 
Watertown^  Mass.^  March  15,  1902. 

Sir:  I  have  the  honor  to  submit  herewith  the  annual  report  of  tests 
of  iron  and  steel  and  other  materials  made  at  this  arsenal  during  the 
fiscal  j^ear  ending  June  30,  1901. 

The  work  of  the  testing  department  has  been  uninterrupted  dur- 
ing the  year,  under  the  direct,  intelligent  supervision  of  J.  E.  Howard, 
C.E.,  in  charge. 

The  total  number  of  specimens  tested  during  the  year  was  3,472, 
classified  as  follows: 

Gun  epecimens 58 

For  Ordnance  Department 635 

For  other  Government  Departments 112 

Investigative  tests 2, 459 

Teste  for  private  parties 478 

Total 3,742 
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The  receipts  and  expenditures  were  as  follows: 

Amount  appropriated  for  testing  machine  and  testing  work $15,  000. 00 

Received  from  private  parties  during  the  year 800.  20 

Total  received 15,800.20 

Amount  expended  for  8er\nce  and  labor • 13, 152.  77 

Amount  expended  for  light,  power,  tools,  implements,  and  materials 
for  test 2,647.43 

Total  expended 15,800.20 

The  tests  on  gun  specimens  have  comprised  metal  representing*  the 
material  used  in  current  fabrication  of  the  different  caliber  guns  from 
the  3.6-inch  B.  L.  field  mortars  to  12-inch  B.  L.  steel  rifles  and  rifled 
mortars.  Test  specimens  were  taken  from  the  different  component 
pails  of  these  field,  siege,  and  seacoast  guns.* 

There  were  tensile  tests  on  the  steel  used  in  the  barrels  of  small 
arms,  .30  caliber,  and  hydrostatic  tests  by  means  of  interior  pressure 
on  the  breech  sections  of  the  finished  barrels. 

Steel  castings  used  in  6-pounder  and  15-pounder  gun  mounts  were 
tested  by  tension. 

The  behavior  of  the  recoil  mechanism  of  a  15-pounder  field  piece 
was  the  subject  of  experimental  inquiiy. 

The  examination  of  the  state  of  internal  strains  in  slices  taken  from 
the  tubes  of  5-inch  R.  F.  guns  has  continued  from  the  previous  report. 
These  internal  strains  are  the  result  of  treatment  in  which  the  metal  at 
the  bore  is  suddenly  cooled  from  a  moderately  high  temperature,  which 
results  in  introducing  internal  strains  in  the  tube,  and  which,  in  the  final 
state  of  the  cold  tube,  are  strains  of  compression  at  and  near  the  bore, 
while  the  exterior  parts  of  the  walls  are  left  in  a  state  of  tension. 

The  tests  on  slices  from  guns  in  process  of  fabrication  were  supple- 
mented by  the  examination  of  the  stmins  in  a  special  I}'  prepared  tube, 
treated  in  the  same  manner,  by  heating  and  quenching,  as  the  gun 
tubes.  In  this  test  the  comparative  state  of  strains  of  the  metal  in  the 
intact  tube  and  in  the  detached  slices  were  ascertained,  tangential 
effects  being  compared. 

The  concomitant  strains  taken  at  right  angles  to  the  above,  or  in  a 
longitudinal  direction  with  reference  to  the  axis  of  the  gun,  were  also 
examined. 

The  strains  introduced  by  this  method  of  heat  treatment  are  shown 
to  be  dislodged  by  moderate  heating  followed  by  slow  cooling.  The 
annealing  effect  of  exposure  to  different  temperatures  followed  ny  slow 
cooling  fonned  a  part  of  the  investigation  of  this  special  tube. 

There  were  tests  of  cast  and  pig  irons,  material  from  the  arsenal 
foundry,  anchor  bolts  for  gun  emplacements,  proof  stresses  applied  to 
piston  rods  for  the  carriages  of  seacoast  guns,  retraction  chains,  and 
retraction  and  buffer  bmcket  hooks. 

Compressive  tests  were  made  on  double  coil  helical  springs  for 
12-inch  mortar  carriages,  and  other  springs  of  smaller  dimensions  used 
in  current  manufacture. 

A  number  of  tests  of  nickel-steel  bars  and  steel  plates  are  given  in 
detail. 

Steel  eyebars,  submitted  bv  Mr.  George  S.  Morison,  C.  E.,  were 
tested.     There  were  tests  of  plain  bars  and  comparison  tests  on  spliced 
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ones.     The  spliced  bars  had  covering  straps  on  each  side,  secured  by 
means  of  bolts  or  rivets. 

The  effects  of  overstraining  loads  on  wrought-iron  bars  were  deter- 
mined. These  tests  had  reference  to  phenomena  accompanying  the 
exaltation  of  the  elastic  limit  by  overstraining  loads,  followed  by  an 
interval  of  rest.  The  examination  included  different  grades  of  puddled 
iron,  and  overstraining  loads  of  different  magnitude  were  employed, 
followed  by  intervals  of  rest  of  long  and  short  duration. 

In  addition  to  the  exaltation  of  the  elastic  limit  to  be  expected  in 
tci^ts  of  this  kind,  in  further  confirmation  of  this  well-established 
feature  it  appeared  from  the  results  that  the  effects  of  these  lower 
overstraining  loads — i.  e.,  where  the  elastic  limit  is  but  slightly 
exceeded — could  be  traced  in  the  subsequent  behavior  of  the  metal 
up  to  loads  nearly  approaching,  if  not  indeed  coincident  with,  the 
ultimate  tensile  strengtn  of  the  material. 

Among  other  tests  of  a  miscellaneous  order  are  a  number  of  bronze 
specimens,  copper  cylinders  for  pressure  gauges  in  the  determination 
of  powder  pressures  in  guns,  cartridge  cloth,  paper,  and  a  series  of 
testis  on  a  number  of  kinds  of  bricks  submitted  by  the  engineer  com- 
mi<s8ioner  of  the  District  of  Columbia. 

In  continuation  of  the  tests  of  preceding  reports  there  are  results 
on  concretes  of  arsenal  manufacture  1  ana  2  years  old;  also  of  some 
cement  and  concretes  submitted  by  Mr.  H.  A.  Carson,  chief  engineer 
of  the  Boston  transit  commission,  and  by  Messrs.  William  Wirt  Clarke 
&.  Son,  Baltimore,  Md. 

An  inquir}'  into  the  properties  of  cements  has  furnished  some 
important  information.  The  inquiry  has  been  directed  toward  fea- 
tures which  are  regarded  as  possessing  fundamental  value  in  the  phys- 
ics of  this  class  of  material. 

Beginning  with  the  chemical  analyses  of  the  cements  the  tests  have 
proceeded  with  observations  on  the  fineness  of  grinding,  specific  grav- 
ity determinations  on  the  ground  material  before  and  after  hydration, 
and  in  the  cake;  determinations  of  the  water  held  in  hydrated  mate- 
rial and  carbon  dioxide  present;  the  rate  of  setting  as  influenced  by 
the  quantity  of  water  used  in  gauging;  the  temperature  acquired  by 
lar^e  cubes  of  neat  cement  while  setting,  which  it  is  shown  may  exceed 
the  boiling  point  of  water;  tests  on  reterdod  sets,  or  when  the  cement 
has  been  held  in  the  mortar  bed  different  intervals  before  being 
allowed  to  set  and  indurate  undisturbed,  and  also  tests  bearing  on  the 
so-called  "'second  set"  of  cement. 

A  special  lot  of  cement  in  which  there  was  no  sulphate  of  lime — the. 
usual  '*restrainer"  for  controlling  the  i*ate  of  settmg — was  supplied 
through  the  courtesy  of  the  Bonneville  Portland  Cement  Company,  and 
its  benavior  has  been  ascertained  in  conjunction  with  cement  of  the 
same  manufacture  in  which  the  usual  commercial  mixture  was  repre- 
sented. 

A  large  number  of  tests  have  been  made  on  Portland,  slag,  and  nat- 
ural cements  which  set  in  air  at  different  temperatures.  The  facilities 
of  a  cold-storage  warehouse  were  utilized  for  exposing  one  group  of 
specimens  to  a  temperature  of  about  0^  F. ,  another  group  to  a  tempem- 
ture  in  the  vicinity  of  39"^  F.,  while  a  third  group  remained  in  the 
open  air  during  the  period  of  setting.  The  several  groups  were  each 
exposed  to  their  respective  temperatures  immediately  after  guaging. 
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The  most  interesting  results  pertained  to  the  subsequent  testing  of 
the  material  which  was  exposed  to  zero  temperature.  Specimenjs 
which  remained  in  stomffe  one  week,  one  month,  or  three  months,  fol- 
lowed by  one  or  more  days  in  the  open  air  at  70°  F.,  were  low  in 
strength  in  each  group.  I'he  short  initial  period  of  setting  between 
the  time  of  guaging  and  when  the  material  reached  a  frozen  state  and 
the  final  period  of  thawing,  necessarily  afforded  an  opportunity  for 
the  cement  to  acquire  a  certain  degree  of  strength.  The  period  of 
0°  F.  was  one  of  partial  or  perhaps  nearl}'^  complete  suspension  of 
chemical  action,  as  evinced  by  the  strength  displayed  when  finalh" 
tested.  After  thawing,  the  material  rapidly  gained  in  strength,  but 
the  evidence  of  the  tests  leads  to  the  deduction  that  the  interval  of 
exposure  to  low  temperature  was  detrimental  in  the  subsequent  attain- 
ment of  strength  when  brought  under  ordinary  atmospheric  tempera- 
tures for  the  period  of  time  covered  by  these  experiments. 

On  the  other  hand,  while  the  material  which  set  at  39°  F.  did  not 
eaual  the  strength  of  that  exposed  to  70°  F.  for  a  corresponding  period 
or  time,  yet  the  subsequent  gain  in  strength  after  having  been  brought 
to  70°  F.  eventually  placed  it  in  a  state  of  equality  with  the  material 
set  at  the  latter  temperature  only,  and  with  mstances  in  which  there 
was  a  superiority  in  strength. 

There  were  specimens  subjected  to  higher  temperatures,  and  the 
strength  determnied  after  they  had  cooled  to  the  temperature. of  the 
open  air. 

The  strength  of  glass,  rough,  ribbed,  polished  plate  and  wired,  was 
determined  in  the  condition  of  lights  set  in  frames  and  under  ordinary 
transverse  loads.  The  limited  available  inf  onnation  on  the  strength  of 
this  material  enhances  the  interest  which  attaches  to  these  experiments. 

Chemical  analyses  were  made  on  the  different  classes  ot  material, 
the  results  of  which  accompany  the  mechanical  tests  to  which  they 
refer,  or  are  presented  sepamtely  in  tabular  forai. 

A  list  of  the  private  parties  who  have  availed  themselves  of  the 
facilities  of  the  testing  department  during  the  fiscal  year,  under  pro- 
vision of  the  law,  is  appended. 

The  testing  department  building  has  been  enlarged  by  the  addition 
of  a  wing,  providing  rooms  in  which  are  located  the  engine  and  accu- 
mulator pump,  the  machine  tools  for  the  preparation  of  test  pieces  and 
the  fabrication  of  special  fixtures  and  supplementary  parts  of  the  test- 
ing machines,  and  a  tank  and  furnace  room,  which  is  also  used  in  the 
preparation  of  cement  and  concrete  specimens. 

This  modified  arrangement  of  the  accessory  apparatus  of  the  testing 
department  has  enabled  separate  rooms  in  the  main  building  to  be  set 
apart  and  used  for  metrology,  photo-micrography,  and  pyrometiy. 
Very  respectfully,  your  obedient  servant, 

John  G.  Butler, 

Lira  tenant-  Colon  tl^  Ordnance  Dejxivtinent,^ 

U.  S,  ^4.,  Cimi/nanding, 
The  Chief  of  Ordnance,  U.  S.  A., 

WanfmigUm^  D,  C, 
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Silky,  80  per  cent;  fine 
granular,  20  per  cent. 
Si  ky.  oblique 

n 
.10,   ^ 

n 
.25* 

2 

.506 

.20 

61,200 

98,400 

18.5 

34.0 

.10, 

.27 

3 

1 

.506 

.20 

74,750 

102,350 

17.5 

34.0 

Silky  serrated,  85  per 
cent;  granular,  15  per 
cent. 

.25*, 

.10 

4  ' 

.505 

.20 

65,000 

106,000 

22.5 

49.1 

Silky,  cup-shaped 

.31*, 

.14 

5  . 

.506 

.20 

61.000 

100,600 

14.5 

34.0 

Silky,  60  per  cent;  gian- 
ular,  40  per  cent. 

.08, 

.21* 

' 

Obturating  Spindles. 


1 

2 
3 
1 
2 
3 
4 
5 


•  564 

.25 

73.600 

.564 

.25 

62,720 

.5&4 

.25 

58,520 

.fi(K> 

.20 

69,000 

.505 

.20 

60,500 

.506 

.20 

68.000 

.505 

.20 

64,750 

..506 

.20 

69,900 

98.000 

22.0 

61.5 

8.5.680 

25.7 

61.5 

83,760 

23.7 

67.8 

112,060 

19.0 

46.2 

112,700 

18.5 

46.2 

109.500 

21.5 

51.9 

107.500 

19.5 

40.3 

110, 100 

21.6 

51.9 

// 


// 


It 


Fine  ailky 22, .  37*, .  09 

do 16,. 46*,. 16 

do 22,. 40,   .09 

Silky 10.  .28* 

do 28*. 09 

do ,         .30*,. 13 

do .14.  .25* 

do '         .10,    .33* 


Gas  Checks. 


1 

.564 

.564 

C.506 

2       d.d06 

.506 

,25  66,400 
,25  0120,000 
.20  '  57,500 


20 
20 


62,000 
81,000 


114,320 
145,600 
116,950 

109,000 

150.000 


19.0 

8.5 

15.0 

39.2 
15.0 
30.7 

21.5 

51.9 

11.0 

20.5 

Granular,  silky  center. . 

Fine  granular 

Silky,  10  per  cent;  fine 

granular,  90  per  cent. 
Silky,  20  per  cent;  fine 

granular,  80  percent. 
Fine   gftinular,    silky 

spot  at  center. 


It 

a 

.11. 

.12*, 
.07, 

.27* 

.05 

.23* 

.10, 

.33* 

.07, 

.15* 

o  Foneings.  from  billet.        h  Approximate.        c  Natural  state  of  steel.        ^  Same,  oil  treated. 
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Tube. 

No.  7291. 

Marks,  sf  b,. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  T. 


Applied 


Sneceffiive 


loftds  per    Etonntion  fiA^tiAr;  Permanent 


1.000 

&,000 

10.000 

30.000 

ao.000 

35,000 
40,000 
42,000 
47,000 
48,000 
49.000 
&0.000 
51,000 
62,000 
81.700 


Inch. 
0. 

.00010 
.00025 
.00060 
.00100 
.00115 
.00135 
.00140 
.00155 
.00665 
.00810 
.00900 
.01005 
.01150 


Inch. 
0. 

.00010 
00U15 
.00085 
.OMMO 
.00015 
.00020 
.00006 
.00015 
.00510 
.00145 
.00120 
.00075 
.00145 


0. 


Successive 
permanent 
set. 


RemarkB. 


Initial  load 


0. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

reiuilestreiigth  per  square  inch  of  original  section pounds..  81,700 

QtfUc  limit  per  square  inch  of  original  section do...  47,000 

Elongation  per  inch  after  rupture inch..    .2560 

BoQgatioa  per  inch  under  strain  at  elastic  limit do...  .00155 

Bftdoction  in  diameter  at  point  of  rupture do...     .166 

BedoctioD  in  area  after  rupture,  per  cent  of  original  section .  51.9 

Pmtioo  of  nxptore *'.  85  from  neck 

<%irscter  of  broken  surftice silky 

EjQQgation  of  inch  sections M8,  *.88* 

H.  Doc.  509 2 
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Tube. 

No.  7292. 
Marks,  ^5« 
Diameter,  ".506. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied 

loads  per   Elonntion 
■quare         per  inch. 
inch. 

1 

Successive 

elongation 

perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Puntndt.    !        Inch. 
1,000            0. 
5.000              .00010 
10.000              .00040 

Irith. 
0. 
.00010 
.00030 
.00080 
.00065 
.00030 
.00020 
.00010 
.00050 
.00065 
.00100 
.00000 
.00100 

Inch. 
0. 
0. 

Inch. 
0. 
0. 

Initial  load.                   • 

Elastic  limit. 
Tensile  strength. 

ao.ooo          .00070 

90,000              .00105 

40,000              .00185 
42.000              .00156 
44.000              .00165 

0. 
.00006 

0. 
.00005 

45,000              .06215 

46.000          .ooeso 

47.000              .O0S5O 

48.000               .00560 

49.000              .00660 

87.400      

General  summary. 

Tendle  stfencth  per  square  Inch  of  original  section pounds..    87,400 

Elastic  limit  per  Moare  Inch  of  original  section do...    44,000 

EkmsatSoD  per  inch  after  rupture inch..     .2100 

Ehmgation  per  inch  under  strain  at  elastic  limit do...    .00166 

RedoetloQ  in  diameter  at  point  of  rupture do...       .065 

Bcduetion  in  area  after  rupture,  per  oent  of  original  section 90.7 

SMtioo  of  rupture ''.6  from  neck 

Character  of  broken  surface silky,  oblique 

EkiDgation  of  inch  sections ^M4, '\26* 
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6-INCH   R.   F.   GUNS. 


Tube. 

No.  7296. 

Marks,  m  T,fi 

Diameter,  ."505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 
loads  per 

square 

inch. 


Pounds.^ 
1,000 
5.000 
10,000 
20,000 
80,000 
35.000 
40,000 
42,000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
91,000 


Eloncation 
per  inch. 


Inch. 
0. 
.00010 
.000:^ 
.00060 
.00100 
.00120 
.00145 
.00155 
.00180 
.00245 
.003.35 
.00440 
.0a>50 
.0OG45 


Successive 

clon^^tion 

per  inch. 


Inch. 
0. 

.00010 
.00025 
.00025 
.00040 
.00020 
.00025 
.00010 
.00025 
.00065 
.00090 
.00105 
.00110 
.00095 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Inch. 

0. 

0. 


Inch. 
0. 
0. 


0. 


Initial  load. 


.  om)05 


,00005 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    91, 000 

Elastic  limit  per  square  inch  of  original  section do. . .    49, 000 

Elongation  per  incn  after  rupture inch. .      .2150 

Elongation  per  inch  under  strain  at  elastic  limit ^ do. . .     .  0018O 

Reduction  In  diameter  at  point  of  rupture do. . .       .105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture 1".06  from  neck 

Character  of  broken  surface silky,  trace  of  granulation 

Elongation  of  inch  sections ''.27*,'M& 
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Tube. 

No.  7297. 


Marks,  IVfi^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per    Elongation 
•quare     '    per  inch, 
inch. 

Sncceasive 

elongation 

per  inch. 

Pennanent 
set 

Successive 

permanent 

set. 

Remarlis. 

• 
I^m$uU.           Inch. 
1.000          0. 
5,000    I        .00010 

10,000   ;      .oooao 

Inch. 
0. 

.00010 
.00020 

Inch. 
0. 
0. 

Inch. 
0. 
0. 

IniUal  load. 

Elastic  limit 
Tensile  strength. 

20.000 

.00060 
.00095 
.00110 
.00140 
.00150 
.00170 
.00180 
.00200 
.00220 
.00295 
.00450 
.00710 

.00090 
.00035 

30,000 
3»,000 
40,000 
42,000 
47,000 
4KO0O 
49.000 
50,000 
51,000 
52,000 
53,000 

0 

.00015 
.00080 

'6.' 

0. 

.00010 
.00020 
.00010 
.00020 

«• 

0. 

1 



.00020 
.00075 
.00155 
.00200 

K7,000 

1 

t 

1 

General  summary. 

Temiile  strentrth  per  square  inch  of  original  section pounds. .  8^,  000 

Elastic  limit  per  square  inch  of  original  section do. . .  48, 000 

Elongation  per  inch  after  rupture inch..    .2350 

EIongatloD  per  inch  under  strain  at  clastic  limit do. . .  .  00180 

Reduction  In  diameter  at  point  of  rupture do. . .      .155 

Rixlaction  in  area  after  rupture,  per  cent  of  original  section 51. 9 

Position  of  ru pt ur e " . 75  from  neck 

Character  of  broken  surfiEtcc silky 

EkHigation  of  inch  sections ".36*, 'Ml 


26 


8-INCH   B.   F.  GUNS. 


Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Tube. 
No.  7352. 


Applied 

loads  per 

square 

inch. 

Elonsation 
per  Inch. 

Successive 

elongation 

per  Inch. 

Permanent 
set. 

SaccesslTe 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
80,400 

Inch. 
0. 

.00010 
.00025 
.00000 
.00100 
.00115 
.00135 
.00145 
.00600 
.01805 
.01850 
.01480 
.01500 

Inch. 

0. 

.00010 
.00015 
.00035 
.00040 
.00015 
.00020 
.00010 
.00355 
.00605 
.00045 
.00080 
.00070 

fneh. 
0. 
0. 

Inch. 
0. 
0. 

Initial  load 

1 
1 
j 

I 

6.       '   1  6. 

Elastic  limit. 

\ 

0. 

0. 

Tensile  strength. 

\ 

General  nummary. 

Tensile  strength  per  square  inch  of  original  section pounda..  80,400 

Elastic  limit  per  square  inch  of  original  section do...  42,000 

Elongation  per  inch  after  rupture inch..    .2550 

Elqngation  per  inch  under  strain  at  elastic  limit do...  .00146 

Reduction  in  diameter  at  point  of  rupture do...      .194 

Reduction  in  area  after  rupture,  per  cent  of  original  section 57.0 

Fositlonof  rupture l."l  from  neck 

Character  of  broken  surface silky,  serrated 

EloQgftttonof  InchsecUons ".81«,".2D 
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Jacket. 

No.  7304. 

Marks,  !i\f8^ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


ApDiied 

lo«a«per 

square 

inch. 

Eloncatioii 
per Inch. 

SucoeaslTe 

elongation 

per  nch. 

Permanent 
set. 

Successiye 

permanent 

set. 

Remarks. 

PomncU.    ' 
1.000 
5.000     , 
10,000     ' 

Inch. 
0. 
.000088 
.000267 
.000638 
.000007 
.001800 
.001588 
.001700 
.001800 
.001088 
.002167 
.004400 
.006000 
.006888 

Inch. 
0. 

.000083 
.000284 
.000366 
.000884 
.(NNX«3 
.000283 
.000167 
.000100 
.000133 
.000284 
.002283 
.001600 
.000888 
.....t...... 

Inch. 

0. 
0. 

/ncA. 
0. 
0. 

Initial  load. 
Elastic  limit 

20.000 

••••••«••••• 

30.000 

40.000 
46,000 
50,000 

0. 
0. 

0. 
0. 

54,000 

55,000 

S6.000 

57,000 

S6,000 

59,000 

Tensile  strength. 

11 

95.680 

General  summary. 

TensQe  strensth  per  square  inch  of  original  section pounds . .    96, 680 

Elastic  limit  per  s<niare  inch  of  original  section do...    64,000 

Eioc^gation per  Inchafter  rupture inch..     .2000 

Elongatton  per  Inch  under  strain  at  elastic  limit do ...  .  001800 

Bedoctioa  fit  diameter  at  point  of  rupture do...       .104 

Bcductloa  in  area  after  rupture,  per  cent  of  original  section 49.7 

PKMftionof  rapture  ''.96  from  neck 

Chaiacterof  broken  surface silky 

JDoogation  of  inch  sections ''.lO,  ".14,  ".Sfr 
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6-INCH  R.  F.  GUNS. 


Jacket. 

No.  7306 

Marks/M^fS' 
Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied 

loads  per 

square 

Incb. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5.000 
10,000 
20,000 
30,000 
40,000 
46,000 
60,000 
55,000. 
66,000 
57,000 
58,000 
59,000 
60,000 
101,600 

Inch. 
0. 
.000067 
.000600 
.000667 
.001000 
.001333 
.001567 
.001700 
.001867 
.002067 
.002333 
.002600 
.003067 
.004833 

Inch. 
0. 

.000067 
.000283 

.000333 

Inch. 
0. 
0. 

Inch. 
0. 
0. 

IniUal  load. 
Elastic  limit. 



.000383 

.000284 
.000138 
.000167 
.000200 

6.    '   ■   1  6.*   *   "' 

0.                   0. 

•       •             '                > 

^ 

.000266 
.000267 
.000467 
.001766 

1 

Tensije  strength. 

1 

, 

■ 

1 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds. 

Elastic  limit  per  square  inch  of  original  section do.. 

Elongation  per  inch  after  rupture inch. 

Elongation  per  inch  under  strain  at  elastic  limit do. . 

Reduction  in  diameter  at  point  of  rupture do. . 

R^uction  in  area  after  rupture,  per  cen t  of  original  section 

PosiUon  of  rupture ■ ".95  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".09,  ".14,  "32* 


101,600 

55,000 

.1833 

.001867 

.154 

47.2 
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Jacket. 
No.  7316. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Grauged  length,  3". 


ApDlted 

loMsper 

nuftre 


1,000 

6,000 

10,000 

aOfOoo 
ao,ooo 

40.000 
46,000 
so,  000 
53,000 
51,000 
55,000 
56.000 
57,000 
58,000 
50,000 
60,000 
94,000 


£3onsation 


»ncauoi 
ruich. 


JndL 
0. 
.000100 
.000267 
.000600 
.000988 
.001800 
.001588 
.001667 
.001767 
.001888 
.001900 
.006500 
.006783 
.007667 
.006838 
.009838 


Succeflsive 

elongation 

per  inch. 


Inch. 
0. 

.000100 
.000167 
.000633 
.000863 
.000867 
.000238 
.000134 
.000100 
.000066 
.000067 
.004600 
.000233 
.000984 
.000666 
.001000 


Permanent 
set. 


Inch. 


0. 
0. 


0. 
0. 


Successive 

permanent 

set. 


0. 
0. 


Inch. 


0. 
0. 


Remarks. 


Initial  load. 


Ela-stic  limit. 


Tensile  strength. 


General  summary. 

Tenrfle  strength  per  square  inch  of  original  section pounds. .    94, 000 

QMde  limit  per  square  i nch  of  original  section do...    66,000 

Ekmgation  per  inch  after  rupture inch..      .2283 

Elongation  per  inch  under  flitain  at  elastic  limit do...  .001900 

BMucHon  in  diameter  at  point  of  rupture do...       .164 

Redaction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Podtkm  of  rupture 1''.62  from  neck 

Cbaxicter  of  broken  surface silky 

Xkngatiim  of  inch  sections M4,".38*,M6 
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Tube. 
No.  7322 

Diameter/".  505. 

Sectional  area,  .20  ^square  inch. 

Gauged  length,  2". 


Applied 
inch. 

1 

FIlonsAtion 
'  per  inch. 

s^iicoe«»ive 

clongHtion 

ixjr  inch. 

Pennanent 

set. 

Succ(»SRive 
pennanent 

set. 

Inch. 

0. 

0. 

Remarks. 

i,tco 

5.000 
10.000 

Inch. 

0- 
.00015 
.00035 
.00070 
.OOUO 
.00125 
.00140 
.00150 
.00180 
.00190 
.00195 
.00650 
.00900 
.01025 
.X)1130 
.01275 

Inch. 
0. 
.00015 
.00020 
.00035 
.00010 
.00015 
.00015 
.00010 
.00030 
.00010 
.00005 
.00655 
.00060 
.00125 
.00105 
.00145 

Inch. 

0. 

0. 

Initial  load. 

Ela^stir  limit. 
Tensile  strength. 

2D.  CM) 

3D.IC0 

>>••••■•••■• 

35.1100 
40.000 

.oooa5 

.00005 

42,000 
SO.  000 

.00005 

0. 

53,000 

54,000 
1       55,000 

56.000 

67.000 

5(^,000 

59.000 

A7.400 

Gerwral  summary. 

TMitile  strength  per  square  inch  of  original  section pounds. .  87, 400 

EUfftic  limit  j>er  square  inch  of  original  section do. . .  54, 000 

E>>ngation  per  incn  aft€r  rupture inch. .    .  2500 

Elongation  per  inch  under  strain  at  elastic  limit do...  .00195 

Reduction  in  diameter  at  point  of  rupture do. . .      .165 

Reduction  in  area  after  rupture,  per  cent  of  original  section 54. 6 

hntion  of  rapture ".90  from  neck 

Chararter  of  broken  surface silky,  oblique 

Elongation  ol  inch  sections ''.8(J», ''.14 

H.  Doc  608 6 
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Tube. 
No.  7379. 


Marks,  '^'^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

EloDRation 
per  Inch. 

Successive 

elongation 

perlnch. 

Permanent 
set. 

Successive 
permanent 

set. 

Inch. 

PouThds. 
1,000 
5,000 
10,000 
20,000 
90.000 
86,000 
40,000 
42,000 
49,000 
60,000 
61,000 
52,000 
58,000 
54,000 
84,450 

Inch. 
0. 

.00010 
.00025 
.00060 
.00100 
.00110 
.00125 
.00135 
.00155 
.00800 
.00600 
.00750 

Inch, 
0. 

.00010 
.00015 
.00035 
.00040 
.00010 
.00015 
.00010 
.00020 
.00145 
.00300 
noi/io 

Inch. 

0. 

0. 



1 

0. 

0.             ' 

0. 

0. 

.00850            .00100 
.01000              OOI.V) 

............ 

* 

t 

Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  Htren^fth. 


General  summary. 

I^nsile  strength,  per  square  inch  of  original  section pounds. .  84, 4S0 

Elastic  limit  per  square  inch  of  origlnalsection do. ..  49, 000 

Elongation  per  inch  after  rupture  inch..    .2750 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  . 00155 

Reduction  in  diameter  at  point  of  rupture do...     .156 

Reduction  in  area  after  rupture,  per  cent  of  original  section 51. 9 

Position  of  rupture at  the  middle  of  the  stem 

Character  of  broken  surface fine  silky 

Slongation  of  inch  sections ".  82*, ".  28 


7*rNCH   B.   L.   SIEGE   HOWITZERS, 


35 


Jacket. 

No.  7251, 

Marks,  ^  '' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  8". 


Applied 

loftds,  per    Elongation 
sqoare        per  Inch, 
inch. 


1.000 
5,000 
10,000 
2D,  000 
90,000 
40.000 
46.000 
48.000 
4»,O0O 
SO.  000 
51,000 
52,000 
58,000 
54,000 
55,000 
56,000 
57,000 
90,400 


Jnch, 


0. 


.000067 
.000267 
.000600 
.000067 

.001888 
.001600 
.001700 
.001700 
.001767 
.001800 
.002000 
.002483 
.002867 
.008600 
.006000 
.006000 


Sttcc^aBive 

elongation 

perinch. 


Inch, 

0. 

.000067 
.000200 
.000333 
.000867 
.000366 
.000267 
.000100 

0. 
.000067 
.000083 
.000200 
.000483 
.000481 
.000783 
.001400 
.001000 


Successive 

permanent 

set. 


Remarks. 


I      Inch, 
0. 
0. 


0. 
0. 


0. 
0. 


Initial  loads. 


Elastic  limit. 

f 

Tensile  strength. 


General  summary. 

Tensile  i^rength  per  square  inch  of  original  section pounds..    90,400 

ElaMic  limit  per  square  inch  of  original  section do...    51,000 

E}(mgatJon  per  inch  after  rupture inches. .      .  2100 

Bongation  per  inch  under  strain  at  elastic  limit do. . .  .  OOlBOO 

B«ducti<m  in  diameter  at  point  of  rupture do. . .       .164 

Rtduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

PodtioD  of  rupture 1  ".80  from  neck 

Chumcter  of  broken  surface silky 

DoDgation  of  inch  se«:tion3 ".20,  ".81*.  ".12 
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7-INCH    B.   L.   SIEGE   HOWITZERS. 

Jacket. 


No.  7878. 


arks      Bi 


Diameter,  ".5(U. 

Sectional  area,  .25  square  inch. 

Gauged  length,  8". 


Applied 

loads  per 

square 

ineh. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
40,000 
46,000 
50,000 
60,000 
04.000 
65.000 
66,000 
67,000 
68,000 
69,000 
70.000 
103.560 


Elongation 
perinch. 


Inch. 


0. 


Succewivo 

elongation 

per  Inch. 


Permanent 

net. 


Successive 
permanent 
sot.       I 


Remarks. 


.000100 
.000300 
.000633 
.000%7 
.001300 
.001500 
.001667 
.002000 
.002133 
.002300 
.002500 
.  002700 
.004333 
.005667 
.008000 


0. 


Inch. 


.1 


0. 
0. 


i  0. 

0. 


Inch.  Inch. 

0.      ,0.      I  Initial  load. 

.000100  I  0.      I  0.      : 
.000200 
.000333 

.ooo:«i 

.000333 
.000200 

.000167  ' 

. 000333  ' 

.00013:^  !!!!.'!!'.!!.'!;]]."!!!!!!!!!.  Elastic  limit. 

.000167      1 , 

.000200    ' I ' 

.000200     1 1 

.(•1633    I I I 

.001334      

.002333 


Tensile  .strength. 


(ieneral  sinunuini. 

Tensile  strength  per  square  inch  of  original  siH^tion pounds. .  103,  fttW 

Elastic  limit  per  square  inch  of  original  section do. . .    64,  (H»c» 

Elongation  per  incn  after  nipture inches. .      .  17«;7 

Elongation  per  inch  under  strain  at  ehistie  limit do. . .  .  002i:j:> 

Reduction  in  diameter  at  point  of  rupture do. . .        .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44 . 6 

Position  of  rupture 1".  27  from  neck 

Character  of  broken  surface silkv 

Elongation  of  inch  sections ".10.  ".26*.  ".  17 

TABULATION  OF  TENSION  SPECIMENS  FROM  7-INCH  B.  L.  SIEGE 

HOWITZERS. 

STEMS  OF  SPECIMENS  FROM  TUBES,  2"  LONG.  ".505  DIAMETER. 


No.  of  j   Position 
te^t^       In  gun. 


Elastic 

limit. 

per 

square 
inch. 


Tensile 
strength, 

per 

square 

inch. 


7322  !  Tube 
7379  I -...do 


Pounds,  j  Pounds. 
54,000    ;    87,400 
49,000    I    84,450 


Elonga- 
tion. 

1 

Contrac- 
tion of 
area. 

Appearance  of  fracture. 

Remarks. 

Per  cent. 
25.0 
27.5 

Percent. 
54.6 
51.9 

Silky,  oblique 

Breech  end. 
Do. 

Fine  silky 

STEMS  OF  SPECIMENS  FROM  JACKETS,  3"  LONG,  ^^.505  DIAMETER. 


7261  1  Jacket...     51,000    ,    90.400 
7378    ....do....      64,000    |  10:^,560 

:                    1 

21.0 
17.7 

49.7 
44.6 

Silkv 

Breech  end. 
Do. 

So 

10-INCH  STEEL  B.  L.  RIFLES. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 


10-INCH   STEEL   B.  L.  BIFLES. 
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Tube. 

No.  7404. 

Marks,  iri;& 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied 
loads  per 

tqaare 
inch. 

Elongation 
per  Inch. 

Successive 

elongation 

perlnch. 

Permanent 
sec. 

Succeasiye 

permanent 

set. 

Remarks. 

1,000 

ft.  000 

10,000 

Inch. 
0. 
.000100 
.000333 
.000667 
.001000 
.001167 
.001867 
.001700 
.009667 
.011000 
.012167 
.012667 
.013667 

Inch. 
0. 

.000100 
.000233 
.OCXRm 
.000838 
.000167 
.000200 
.000333 
.007967 
.001333 
.001167 
.000500 
.001000 

Inch. 
0. 
0.      ' 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

20,000 

30.000 

35,000 
40.000 
50,000 

0. 
0. 

0. 
0. 

51,000 

1 

62,000 

58,000 

M«000 

66,000 

M.9G0 

General  summary. 

TensQe  stren^rth  per  sqnaie  Inch  of  original  section pounds . .    84, 960 

Elwtic  limit  per  square  inch  of  original  section do. . .    50,000 

Ekjogation  per  i ncn  after  rupture Inch..      . 2367 

Ekmgmtion  per  inch  under  strain  at  elastic  limit do. . .  .  001700 

Reductioa  in  diameter  at  point  of  rupture do. . .       .164 

Reduction  in  area  after  rupture,  per  cent  of  original  Hection 49. 7 

Ftisidon  of  rapture 1".6  from  neck 

(liarKter  of  broken  surface silky 

Elongation  of  inch  sectional ".16,  ".88*,  ".17 
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10-INCH   STEEL   B.   L.  EIFLES. 

Jacket. 


No.  7372 

Marks,  'bItJm' 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

gauged  length,  8". 


loKr  i  Elongation!  |;j«„«^J« 


Pounds. 
1,000 
5,000 
10.000 
20,000 
SO.  000 
85,000 
40,000 
42,000 
49,000 
60.000 
61,000 
62,000 
58,000 
54,000 
65,000 
90,360 


Inch. 
0. 
.000100 
.000300 
.000633 
.000967 
.001133 
.001333 
.001400 
.001633 
.001700 
.006867 
.007400 
.008133 
.009200 
.010067 


Inch. 


0. 


.000100 
.000200 
.000333 
.000344 
.000166 
.000200 
.000067 
.000283 
.000067 
.005167 
.00a533 
.000733 
.001067 
.000867 


Permanent 
set. 


0. 


Inch. 


0. 
0.' 


Successive 

permanent 

set. 


Inch. 


0. 


0. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  mimmary. 

Tensile  strength  per  sqnaie  Inch  of  oriffinal  section pounds. .    90, 860 

Elastic  limit  per  square  inch  of  original  section do. . .    50, 000 

Elongation  per  inch  after  rupture inch . .      .  1988 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001700 

Reduction  in  diameter  at  point  of  rupture do. . .       .104 

Reduction  in  area  after  rupture,  per  cent  of  original  section 88. 5 

Position  of  rupture r'.36  from  neck 

Character  of  broken  surface fine  granular,  50  per  cent;  silky.  60  per  cent 

Elongation  of  inch  sections t 'M5,  ".80*  ".13 


10-inch  steel  b.  l.  eifle8. 
Jacket. 
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No.  7383. 

Marks,  '^.^ 

Diameter,  '".564. 

Sectional  area,  .25  square  inch 

Gauged  length,  3". 


Applied 

:«ua«  per 

<quare 

inch. 

1 

'Elonfration 
per  inch. 

Inch. 
0. 
.000100 
.000300 
.000533 
.000967 
.001133 
.001:^00 
.001:^67 
.OOlf.33 
.001767 
OMOOO 
.OOSOOO 
.005833 
.006667 
.007338 

Successive 

elongation 

per  inch. 

I*ermanent 
set. 

Successive 

permanent 

set. 

Inch. 
0. 

0- 

I'ound*. 
1.000 

s.ooo 

10.000 

Inch. 
0. 
.000100 
.000200 
.000333 
.000334 
.060166 
.000167 
.000067 
.000266 
.000134 
.002233 
.001000 
.000833 
.000834 
.000666 

Inch. 
0. 
0. 

'20.140 

30.000 

35.000 
40.000 

0. 

0. 

i:.ooo 

50.  («0 

6. 

0. 

5:<.0UO 

.M.IOO 

•yV.OOO 

.'^.OOO 

57.00n 

•i^.OOO 

.      96.720 

< 

1 

Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  munmary. 

Tfflrile  strmgth  per  square  inch  of  origlnfll  section pounds. .    96, 720 

Elastic  limit  per  square  inch  of  original  section do. . .    58, 000 

□oogation  per  inch  after  rupture inch. .      .  2000 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001767 

Reduction  in  diameter  at  point  of  rupture do. .-       .  144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  rupture 1".4  from  neck 

ChMMter  of  broken  Mirface silky 

Bongatlon  of  inch  sections t ".16,  ".29*,  ".16 


TABULATION  OF  TENSION  SPECIMENS  FROM  10-INCH  B.  L.  RIFLES. 

STEMS  OF  SPECIMENS,  8"  LONG.  ".664  DIAMETER. 


Elastic 

v.»  nf    P/^tir»i  I  Location  i  limit 

i^      ?S^?^  '  of  speci- 1    per 
t«i.      in  gun,        ^^    ,^^^^ 

inch. 


7«4    Tube.. 
T372    Jacket. 


T383  ....do 


.Pounds. 
Middle.!  50,000 
....do...   60,000 


.do... 


58,000 


TensIlG 
strength 

per 

square 

inch. 


Pounds. 
84,960 
90,360 


96,720 


Eloo.- 
tfon. 

Con- 
trac- 
tion 
of 

area. 

Perct. 

Peret, 

23.7 
19.3 


20.0 


49.7 
33.6 


44.6 


Appearance  of  frac- 
ture. 


Remarks. 


Silky Muzzle  end. 

Fine    granular.  60    Breech  end. 

per  cent;  silky,  50 

cent. 
Silky Do. 


12-INCH  STEEL  B.  L  RIFLES. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 
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12-INCH   STEEL   B.   L.   BIFLE8. 


45 


Tube. 

No.  7283. 

Marks,  JST.!^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Crauged  length,  3". 


Applied 
\>mas  per 

Elongation 

Successive 

elongation 

perlnch. 

• 

iiquAre 
inch. 

per  inch. 

Pounfit. 

Inch. 

Inch. 

l.t«) 

0. 

0. 

5,000 

.000067 

.000067 

10.000 

.000300 

.000283 

•JD.WO 

.000667 

.000367 

30.U00 

.001083 

.000366 

35,000 

.001167 

.0001;^ 

40.000 

.001367 

.000200 

i9.000 

.001700 

.0003:« 

rTO,\p)0 

.004333 

.002633 

>1.UU) 

.001967 

.0006^4 

52,0110 

.005933 

.0009<?6 

33,000 

.006667 

.0007*4 

M.OOU 

.007600 

.000933 

9l,9fiO 

.... 

Permanent'  Successive 
remanent  pennanent 

^*-  set. 


Remarks. 


Inch. 


Inch. 


0. 
0. 


0. 
0. 


InitiHl  load. 


0. 


0. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

TeiMile  fitrength  per  square  inch  o(  original  section pounds. .    91, 360 

Eia.'^tic  limit  per  square  inch  of  original  section do. . .    49, 000 

Elongation  per  inch  after  rupture inch. .      .  2100 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001700 

Rfdoction  in  diameter  at  point  oTF  rupture do. . .        .134 

KMaction  in  areaafterrupture,  per  cent  of  original  section 41.9 

I'^wiiioQ  of  rupture 1".  6  inch  from  neck 

Chdracier  of  broken  surface Silky 

Eioagation  of  inch  sections ".13,  ''.34*,  'M6 
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12-mCH   STEEL   B.   L.   MFLES. 


Tube. 

No.  7362. 

Marks,  iT.^ 

Diameter,  ".564. 

Sectional  area,  .25  square  iiu^h. 

Gauged  length,  3". 


Succosaive 


l^"l^r  !  Elongation  ^^,^\^^, 


inch. 


Pounds. 
1,000 
6,000 
10,000 
20.000 
80.000 
35,000 
40.000 
44.000 
45,000 
46,000 
47,000 
48,000 
49.000 
50.000 
87,120 


0. 


'Inch. 

! 000100 
.000333 
.000667 


I  Permanent 

SK2L* 


SucocaBlve 
permanent. 

S'Ct, 


Remarks. 


Inch. 


0. 


.000100 
.0002:« 
.000334 


Inch. 

Inch. 

,    0- 

0. 

1    0. 

0. 

Initial  load. 


.001000 

.000338 
.000200 
.000167 
.000138 
.0(KK)67 
.001133 
.001300 
.001600 
.00a567 
.001166 

.001200 
.OOKW 
.OOloOO 



0. 
0. 

............ 

0. 
0. 

.001567 

Elastic  limit. 

.002700 

.004(K)0 

.OOWOO 

.OOiiHi?    , 

• 

.  007333 

Tensile  strength. 

............  , . 1 

1 

Oetieral  summaru. 


Tensile  strengfth  por  square  inch  of  original  section pounds 

Elastic  limit  per  wniare  inch  of  original  section do. 

Elongation  per  inch  after  rupture inch 

Elongation  per  inch  under  strain  at  elastic  limit do. 

Reduction  in  diameter  at  point  of  rupture do. 

Reduction  in  area  after  rupture,  per  cent  of  original  section 


87,120 

45,000 

.2288 

.001567 

.134 

41.9 

Position  of  nipture 1".  4  from  neck 

Character  of  broken  surface silky,  oblique 

Elongation  of  inch  aecttious ".26, ''.28«, ''.13 


12-IKOH    8T££L   B.  L.  BIFLES. 
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Tube. 

No.  7363. 

Marks,  'l^S 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3" 


Applied 

loads  per 

ftqOArc 

Inch. 


1,000 

5,000 

10,000 

20,000 

ao^ooo 

S5.000 
40,000 
44,000 
45,000 
46.000 
47.000 

4e.ooo 

49,000 
81,200 


IneJL 
0. 
.000100 
.000300 

.000688 
.000967 

.001100 
.€01800 
.001488 
.010667 
.011067 
.011667 
.012988 
.013783 


Inch. 
0. 

.000100 
.000200 
.000633 
.000834 
.00013S 
.000200 
.000183 
.009234 
.000400 
.000600 
.001266 
.000600 


Permanent 


Inch. 


0. 
0. 


SuccesRive 

permanent 

set. 


Remarks. 


Itich.      I 

0.  I    0.  Initial  load. 

0.  0. 


0. 
0. 


Elastic  limit. 


Tensile  strengrth. 


General  summary, 

TnMdle  fitrenfTth  per  RQuare  inch  of  original  section pounds..    81,200 

Ela5ticlimit  per  square  Inch  of  original  section do...    44,000 

Elonjnitionj>er  Inch  after  rupture inch..      .2467 

C«igation  per  Inch  under  strain  at  elastic  limit do...  .001483 

Reduction  in  diameter  at  point  of  rupture do. . .       .154 

Kedoction  in  area  after  rupture,  per  cent  of  original  section 47. 2 

Ptwition  of  rupture 1"  from  neck 

r.uiracter  of  broken  surface silky 

Hkogation  of  inch  sections ".87*,  ".21,  ".16 
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12-INCH    STEEL    B.    L.  BIFLES 


Jacket. 

No.  7252. 

Marks,  WrlS" 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied 

loaoM  per 

square 

inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
50,000 
51,000 
52.000 
53,000 
54,000 
55.000 
66,000 
100,040 


i?i««„^n*,«T.  Successive 
ptnncii.      perlnch. 


Inch. 


0. 


.000100 
.000300 
.000667 
.001000 
.  001167 
.001333 
.001400 
.001700 
.001733 
.  003667 
.  004:«)0 
.004833 
.OOIWOO 
.006333 


Permanent 
set. 


Inch. 
0. 
.000100 
.000200 
.000367 
.O003;« 
.000167 
.000163 
.000067 
.000300 
.000033  I 
.001934  , 
.000633 
.000533  I 
.0005(57  I 
.000933 


Inch. 


0. 
0. 


Successive 

;  permanent 

set. 


0. 
0. 


Inch. 


! 

. 

0. 

'     0. 

0. 

1    0. 

1 

! 

. 

' 

Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

I 

Tensile  strength  per  square  inch  of  original  section pounds. .  100, 640 

El&stic  limit  per  square  inch  of  original  section do. . .    51 ,  000 

Elongation  per  incJi  after  nipture inch. .      .  'JiiXi 

Elongation  per  inch  under  strain  «t  elastic  limit do. . .  .  001733 

Reduction  in  diameter  at  point  of  rupture do. . .       .  124 

Reduction  in  area  after  rupture,  per  cent  of  original  section 39. 2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silkv 

Elongation  of  inch  sections ".13,  ".34*  ".14 


12-INCH   STEEL    B.   L.  EIFLES, 
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Marks.  M  T^  § 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

(niuged  length,  3". 


Jacket. 
No.  7355. 


Applied 
\yma»  per 

Inch. 

EloTixation 
per Inch. 

Successive 

elon{»ition 

p4?rinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Inch. 
0. 
0. 

Remarks. 

1,000 

5.0U0 

10,000 

Inch. 
0. 
.000100 
.000333 
.000667 
.001000 
.001167 
.001367 
.  O0M67 
.001667 
.003667 
.004667 
.OOIMOO 
.006300 
,       .006667 

Inch. 
0. 
.000100 
.000233 
.000334 
.000333 
.000167 
.000200 
.000100 
.000200 
.002000 
.001000 
.000733 
.000900 
.000367 

Jtich. 
0. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  Mrength. 

x.ooo 

!       30.000 

35,000 
40,000 

0. 

0. 

42,000 
4^.000 

0. 

0. 

49,000 

50.000 

'       51.000 

52.000 

53.000 

, 

&t.360 

1 

General  }<um7)iarf/. 

Tensile  Etrenflrth  per  square  inch  of  original  section pounds. .    94, 360 

Ekftic  limit  per  square  inch  of  original  section do. . .    48, 000 

EkmgBtion  per  incn  after  rupture Inch. .      .  2883 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001667 

Reduction  in  diameter  at  point  of  rupture do. . .       .144 

Redaction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

heition  of  rupture 1 "  from  neck 

('haraeter  of  bn>ken  surface silky 

Ek>ngdtion  of  inch  sections 'M4.  ".21,  ".86* 

H.  Doc.  DOS 4 
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12-INCH    8TEBL    B.   L.  EIFLES. 


Jackp:t. 
No.  7364. 


■M-      I         12RmJ 

Marks,  mtiO 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied 

loads  per 

square 

inch. 


Pounds. 
1,U00 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
88.720 


Elongation 
per  Inch. 


Inch. 
0. 
.000100 
.000300 
.000633 
.001000 
.001133 
.001333 
.001433 
.001733 
.002667 
.004333 
.009333 
.009667 
.010067 


Successive 

elongation 

per  Inch. 


Inch. 
0. 
.000100 
.000200 
.000333 
.000367 
.000133 
.000200 
.000100 
.000300 
.0009^ 
.001666 
.005000 
.000334 
.000400 


o„,^„„-_^'  Successive 
?e*  permanent 


I 


set. 


Remarks. 


Inch. 


Inch. 


0. 
0. 


0. 
0. 


0. 


0. 


0. 


0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  mmmary. 


Tensile  strength  per  square  inch  of  original  section pounds.. 

£la.stic  limit  per  square  inch  of  original  section do. . . 

Elongation  per  incn  after  rupture inch . . 

Elongation  per  inch  under  strain  at  elastic  limit do. . . 

Reduction  in  diameter  at  point  of  rupture do. . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 64.6 

Position  of  rupture at  the  middle  of  the  stem 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections 'M2, ".  43*,  "14 


88,720 

51,000 

.2800 

.001733 

.184 


TABULATION   OF  STEEL    TENSION  SPECIMENS  FROM  IJ-INCJI  B.  L. 

RIFLES. 

STEMS  OF  SPECIMENS,  8"  LONG,  ".oW  DIAMETER, 


No.  Of 
test. 


7283 
7362 
7363 
7252 
7356 


Position  in 
gun. 


Tube . . 
. .  -do . . . 
...do ... 
Jacket. 
...do ... 


.do 


Location 
of  speci- 
mens. 


Middle . 
...do .... 

...do 

...do .... 
...do .... 
Outside. 


Elastic    Tensll 
limit  .strength 
per    '     per 

square  I  square 
inch.       inch. 


Elon- 
ga- 
tion. 


Pounds. 
49,000 
45,000 
44,000 
51,000 
48,000 
51.000 


Con- 
trac- 
tion of 
area. 


Pounds. 

Pr.ct. 

91,360 

21.0 

87, 120 

22.3 

81,200 

24.7 

100,640 

20.3 

94,360 

23.3 

88,720 

23.0 

Pr.  ct. 
41.9 
41.9 
47.2 
39.2 
44.6 
54.6 


Appearance  of 
fracture. 


Silkv 

'.'.'.'.  Ao '.'.'.'. 

do.... 

do.... 

Fine  silky 


Remarks. 


Muzzle  end. 
Breech  end. 
Muzzle  end. 
Breech  end. 
Muzzle  end. 
Do. 


12-lNCH  STEEL  B.  L.  RIFLED  MORTARS. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 
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Tube. 

No.  7303. 

Marks,  k^^  5-^ 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied 
loads  per 

^uare 
inch. 


1,000 
5,000 
10.000 
20.000 
30,000 
85.000 
40,000 
51,000 
52,000 
53,000 
54.  GOO 
55,000 
56.000 
90,400 


.  ElonffHtlon 
I    per  mch. 

I      


Inch. 

K 

.000067 

.000688 

.000667 

.001000 

.001167 

.001967 

.OOIVOO 

.001988 

.002838 

.00S267 

.004000 

.001667 


elon«aUon  Permanent 
per  iDch.  "*'*• 


Inch, 
0. 

.000067 
.000266 
.000884 
.000833 
.000167 
.000200 
.000333 
.000288 
.000400 
.000984 
.000783 
.000667 


Sueceasive 

permanent 

set. 


Inch. 


0. 


.000033 
.000038 


0. 


Inch. 


.000083 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


■General  summary. 

Teojdle  stren^li  per  square  Inch  of  oria^inal  section pounds..  90,400 

ElaMlc  limit  per  f«qiiare  Inch  of  original  section do...  51,000 

EloniTation  per  Inch  after  rupture inch..  .1083 

EioncHtion  per  incb  lihder  strain  at  elastic  limit do...  .001700 

PoEttion  oi  rupture specimen  not  fractured:  stripped  thread  on  head.    The  head  was  too 

short  to  give  adequate  strength  for  testing. 
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12-INCH   STEEL   B.   L.  KIFLED   MORTARS, 


Tube. 
No.  7354. 


Tiyr««U«     19C09B4 

Marks,  b  t^  m 

Diameter,  ".604. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied 

loaas  per 

square 

inch. 

Elongation 
per  inch. 

Inch. 
0. 

.000100 
.000267 
.000667 
.001000 
.001167 
.001338 
.001667 
.001867 
.002883 
.003000 
.006883 
.006888 
.007838 

Successive  permanent 
elongation  **^*"i*°®"^ 
per  inch.  ,       *®^- 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
85,000 
40,000 
50,000 
55.000 
56.000 
57,000 
58.000 
59,000 
60,000 
100,480 

Inch. 
0. 

.000100 
.000167 
.000400 
.000838 
.000167 
.000166 
.000334 
.000200 
.000466 
.000667 
.003833 
.000500 
.000600 

Inch. 
0. 
0. 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

0. 
0. 



••■•"•■••••" 

' 

General  siwimartf. 

Tensile  strength  per  sqaare  inch  of  original  section pounds..  100,480 

Elastic  limit  per  square  inch  of  original  section ^ do. . .    56, 000 

Elongation  per  incn  after  rupture inch. .      .  1867 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001867 

Reduction  in  diameter  at  point  of  rupture do. . .       .  124 

Reduction  in  area  after  rupture,  per  cent  of  original  section 89. 2 

Position  of  rupture 1''.2  from  neck 

Character  of  broken  surface granular  50  per  cent,  silky  60  per  cent 

Elongation  of  inch  sections ".12,  ^20,  ".24* 
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65 


Tube. 

No.  7370. 

Marks,,  B  T.  ir 

Diameter, '".5G4. 

Sectional  area,  .25  square  inch. 

Grauged  length,  3". 


I.OOO 
5.000 
10.000 
W.OOO 
»,000 
35.000 
40.000 
^,000 
51.000 
52.000 
53,000 
M.OOO 
55,000 
56.000 
92.320 


Inch. 
0. 
.000100 
.000300 
.000600 
.000967 
.001100 
.001300 
.001700 
.001733 
.006267 
.005667 
.006667 
.007833 
.008433 


Inch. 
0. 
.000100 
.000200 
.000300 
.000367 
.000133 
.000200 
.000400 
.000033 
.003534 
.000400 
.001000 
.000666 
.001100 


Permanent 
set. 


0. 
0. 


IncK 


0. 
0. 


Successive 

permanent 

set. 


0. 
0. 


Inch. 


0. 
0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Gaimd  mmmary. 

Tensile  strength  per  square  inch  of  original  section pounds..    92,820 

Qtftic  limit  per  aqoare  inch  of  original  section do...    61,000 

EJunfcation  per  inch  after  rupture inch..      .1888 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001788 

Reduction  in  diameter  at  point  of  rupture do. . .       .  074 

Seduction  In  area  after  rupture,  per  cent  of  original  section 24.6 

hiritionof  rupture ".9  from  neck 

Cbameter  of  broken  surface granular,  dull  silky  spot  at  circumference 

ElimgationofinchsectionB M6,  M8,«'.22* 
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12-INCH    STEEL    B.   L.   RIFLED    MOBTARS. 


Tube. 

No.  7402. 

Marks,  g^.g--^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied 

loads  per 

square 

inch. 


Founds. 
1,000 
5,000 
10,000 
20,000 
30,000 
86,000 
40,000 
50,000 
55,000 

•  56,000 
57.000 
58,000 
59,000 
60,000 
92,400 


Elongation 
per  inch. 


Inch. 
0. 

.000100 
.000383 
.000667 
.001000 
.001167 
.001833 
.001667 
.001867 
.005333 
.006433 
.007838 
.008667 
.010000 


Successive 

elongation 

per  inch. 


Inch. 
0. 
.000100 
.000233 
.00033^4 
.000333 
.000167 
.000166 
.000334 
.000200 
.0034(16 
.001100 
.001400 
.000S34 
.001333 


Permanent 
set. 


Inch. 


Successive 

Permanent 

.set. 


Remarks. 


0. 
0. 


0. 
0. 


Inch. 


0. 
0. 


Initial  load. 


0. 
0. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength,  per  square  Inch  of  original  section pounds. .    92, 400 

Elastic  limit  per  square  inch  of  original  section do. . .    66, 000 

Elongation  per  inch  after  rupture inch..      .  1967 

Elongation  per  inch  under  strain  at  eluiitic  limit do. . .  .  001867 

Reduction  in  diameter  at  point  of  rupture do. . .       .  164 

Reduction  In  area  after  rupture,  per  cent  of  original  section 49. 7 

Poflition  of  rupture ".9  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".88*.  MS,  »08 
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Tube. 
No.  7403. 

Vr^^L^     12MRt»T 

Marks,  m  t,  o 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied 

IcMUl*  per 

square 

inch. 


1,000 
5,000 
10,000 
20.000 
90,000 
85,000 
40,000 
50,000 
55.000 
56.000 
57.000 
SB.000 
flO.000 
60,000 
«0.060 


Elongation 
per  Inch. 


Jnek. 
0. 

.000100 
.000S33 

.000667 
.001000 
.001167 
.00138S 
.001700 
.001867 
.002000 
.021000 
.022208 
.024167 
.a26333 


SuccesRlTe 

elon^tion 

per  inch. 


Inch. 
0. 

.000100 
.000233 
.000884 
.000833 
.000167 
.000166 
.000367 
.000167 
.000133 
.009000 
.001833 
.001334 
.002166 


p<^n«on<»nf  Successive 
Permanent  p^^^jjg^^ 

^^-  set. 


Remarks. 


0. 
0. 


Inch. 


Inch. 


0. 
0. 


Initial  load. 


6." 

0. 

6. 

0. 



i 

1 

..1 

Elastic  limit. 


Tensile  strength. 


General  smnmary. 

Tensile  stren^h  per  square  Inch  of  original  section pounds. .    80, 080 

Eltftic  limit  per  square  Inch  of  original  section do. . .    56, 000 

Ekingation  per  inen  after  rupture inch. .      .  2600 

EhnigatJon  per  inch  under  strain  at  elastic  limit do. . .  .  001867 

Redaction  in  diameter  at  point  of  rupture do. . .       .174 

Reduction  in  area  after  rupture,  per  cent  of  original  section 52. 2 

PQrition  of  rupture 1".5  from  neck 

cTiaiac ter  of  broken  surface silky 

Elongationof  Inch  section*....^ ". 20,  ". 42*,  ".  16 
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12-INCH   STEEL    B.   L.   BIFLED   MORTARS. 


Tube. 


No.  7406. 

Marks,  kW 

Diameter,  ".564. 

Sectional  ai'ea,  .25  square  inch. 

Gauged  length,  3' 


\n 


Applied 

loads  per 

square 

Inch. 


Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
85,000 
40,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
81,680 


Elongation 


Successive 
elongation 


per  men.   j^.^'^nch. 


Inch. 
0. 

.000100 
.000838 
.000667 
.001000 
.001167 
.001333 
.001533 
.008667 
.009500 
.010567 
.011667 
.012567 


Inch. 


0. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Inch. 


0. 
0. 


.000100 

.000233 

.000334 

.000333 

.000167        0. 

.000166 

.000200 

.007134 

.000833 

.001067 

.001100 

.000900 


0. 


Inch. 


0. 
0. 


0. 
0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  gummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    81.680 

Elajitic  limit  per  square  inch  of  original  section do. . .    45. 000 

Elongation  per  incn  after  rupture inch . .      .  2133 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001533 

Reduction  in  diameter  at  point  of  rupture do. . .       .  ISA 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture ".70  from  neck 

Character  of  broken  surface sil  k v 

Elongation  of  inch  sections .' M8,  ".15,  ".86* 
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Jacket. 

No.  7298. 

Alarks,  mtiO 

Diameter,  ".569. 

Sectional  area,  .254  square  inch. 

(iauged  length,  3". 


Applied 

U^aosper 

"quare 

inch. 


prmndtf. 
1,000 
5,000 
10,000 
20.000 
30.000 
36,000 
10,000 
42,000 
49,000 
50.000 
61,000 
Sl2,000 
53,000 
M.0QO 
92,090 


in^n»o«{r.n  Succeasive 


Inch. 
0. 
.000100 
.000800 
.000667 
.001083 
.001267 
.001533 
.001600 
.001800 
.002167 
.002333 
.002500 
.003300 
.004500 


Inch. 
0. 
.000100 
.000200 
.000367 
.000666 
.000234 
.000266 
.000067 
.000200 
.000367 
.000166 
.000167 
.000800 
.001200 


PermanentL^««;eaBive 
-^i.  pcrxDanent 

^'"        I       set. 


IfWh. 


0. 
0. 


,000067 


0. 
0. 


Iju*h. 


UOUOSS    I       .000033 


,000034 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  stren^h. 


General  sumnuiry. 

Teniile strexif^h  per  square  inch  of  original  section pounds..    92,090 

Elastic  limit  per  square  inch  of  original  section do. . .    49, 000 

Elongation  per  incti after  rupture inch..      .2200 

EkN^tion  per  inch  under  strain  at  elastic  limit do. . .  .  001800 

Bedaetion  in  diiuneter  at  point  of  rupture do. . .       .149 

Reduction  in  arem  after  rupture,  per  cent  of  original  seetitm 45. 5 

?Op&tion  of  rupture ".96  from  neck 

(Ituacter  of  broken  surface silky 

Qcngation  of  lach  secdoiis ".36*,  ".18,  ".13 
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12-INCH   STEEL    B.   L.   RIFLED   MOBTAES. 


Jacket. 
•  .  No.  7306. 

■\r, 1  17796  B^ 

Marks,  m  t^  m 

Diametor,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied 

loads  per 

Hqnare 

inch. 

Elon^fftiion 
per  inch. 

Inch. 
0. 
.000067 
.000388 
.000667 
.001000 
.001133 
.0013:« 
.0014W 
.  0016(57 
.001767 
.013667 
.0148:33 
.015400 
.0168;« 
.017400 

Sncressive 
elongation 
'  per  inch. 

Inch. 
0. 
.000067 
.000266 
.0003;V4 
.000333 
1      .000133 
.000200 
.000067 

.000100 
'      .011900 
.OOOtkk) 
.001067 
.000933 
.001067 
1 

Permanent 
set. 

Inch. 
0. 
0. 

Sueees8ive 

l>ermaneni 

set. 

Inch. 
0. 
0. 

Remarks. 

1 

Pounds. 

1.000 

5,000 

10,000 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

20,000 

"•••••"*■••• 

80.000 

35,000 
40,000 

0. 

6. 

42.000 
50,000 

0. 

0. 

53,  (KX) 

54,000 

55,000 

56,000 

' 

67,000 

58,000 

88,060 

1 

1 

General  aumman . 

Tensile  strength  per  8quarc  inch  of  originnl  flection pounds. .    88, 960 

Elastic  limit  per  .square  inch  of  original  section do. . .    63, 000 

Elongation  per  incn  after  niptnre inch. .      .  2400 

Elongation  per  inch  under  .«irain  at  elai»tic  limit do. . .  . 001767 

Reduction  in  diameter  at  jmint  of  rupture do. . .       .  164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture 1".4  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".20,  ".38*,  ".19 
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Jacket. 

No.  7356. 

Marks,  bt,  o 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied 
^otfiosper 

inch. 

Elongation 
perlnch. 

Succearive 

ploncpation 

per  inch. 

Permanent 

set. 

Inch. 
0. 
0. 

Successive 

permanent 

set. 

Remarks. 

Pounds, 

1,000 

5.000 

10.000 

Inc/t. 
0. 
.000100 
.000300 
.000633 
.001000 
.001167 
.001383 
.001400 
.001700 
.001767 
.001933 
.002433 
.005433 
,006667 
.008000 

'Inch. 
0. 
.000100 
.000200 
.000333 
.000367 
.000167 
.000166 

Inch. 
0. 
0. 

Initial  load. 

'20,000 

•  •.■•••••••. ^- , 

1 

30,000 

1 

3.\000 
40,000 

0. 

0. 

42,000 

.000067 
.000300 
.000067 
.000166 
.000500 

.oo:«)oo 

.001234 
.001333 

50.000 

51.900 

Elastic  limit. 

50,000 

;d,ooo 

M.OOO 

K.O0O 

56,000 

89,880 

.1 

Tensile  strength. 

General  mmmary. 

Tensile  strenc^h  per  square  inch  of  original  section pounds..    89,880 

KArtic  limit  per  souare  inch  of  original  section do. . .    51 .  000 

Elongation  per  inch  after  rupture ' inch . .      .  1967 

EI'Migation  per  inch  under  strain  at  elastic  limit do. . .  .  001767 

Redaction  in  diameter  at  point  of  rupture do. . .       .114 

Heduotion  in  area  after  rupture,  per  cent  of  orlgrinal  section 36. 4 

Pn^ition  of  rupture 1".3  from  neck 

ciiiiracter  of  broken  .surface silky,  with  granular  spot  on  one  Hide 

Elongatiou  of  inch  sections ".14,  ^28*,  ".17 
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12-INCH   STEEL   B.   L.  RIFLED   MORTAES. 


Jacket. 

No.  7357. 

Marks,  ^'^[^«' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  8". 


Applied 

loads  per 

square 

inch. 


Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
85,000 
40,000 
42,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
87.200 


Elongiuion^l'j^^^^j;  Permanent 
per  inch.  '^i?"?Snh"  set. 


0. 


Inch. 


.000100 
.000833 
.000667 
.001033 
.001200 
.001367 
.001433 
.001733 
.002000 
.002333 
.003333 
.006333 
.007933 


per  inch. 


Inch. 
). 

.000100 
.000233 
.000334 
.000366 
.000167 
.000167 
.000066 
.000300 
.000267 
.000333 
.001000 
.003000 
.001600 


Inch. 


Successive 

permanent 

set. 


Remarks. 


0. 
0. 


.000033 
.666633' 


0. 
0. 


Inch. 


.000033 


0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds, .    87, 200 

EIa.<itic  limit  per  square  inch  of  original  section do. . .    49, 000 

Elongation  per  incn  after  rupture inch. .      .  2167 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001733 

Reduction  in  diameter  at  point  of  rupture do. . .       .  164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  broken  surface ".9  from  neck 

Character  of  rupture silky 

Elongation  of  inch  sections ".38*,  ".16,  ".12 
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Jacket. 

No.  7371. 

Marks,  ^Tj? 

Diameter,  ".564. 

Sei*tional  area,  .25  square  inch. 

Gauged  length,  3". 


l4i«ui<9  per 

x^uAre 

inch. 

EIongAtion 
per  inch. 

Siiccofrive 

eloDgHtidn 

per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Inch. 
0. 
0. 

Remarks. 

Pounds. 

l.OCH) 

10.  •4.10 

Inch. 
0. 
.000100 
.000300 
.0006;^^ 
.001000 

.ooiir.7 

.001S« 
.001400 
.001700 

.ooi7;« 

.00tH«» 

.006(iC7 

.oosooo 

.00N833 
.010167 

Inch. 
0. 
.000100 
.000200 
.00(»3:) 
.000361 
.000107 
.000166 
.000067 
.000300 
.000083 
.004600 
.000334 
.001833 
.00(«<33 
.001334 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

• 

2U.(i00 

1 

30.  CM) 

. 

40.  (HH) 

0. 

0. 

50,000 

0. 

............ 

0. 
- .- -- 

51.<lOO 

-     .v.!.  000 

^3.(100 

M.OOO 

^n.OOO 

hS.WO 

t6,4a> 

1 

Oeneral  mmmarii. 

Ten«ile  iitrpnsrth.  persquareinch  of  orif^inal  section pounds..    88,400 

ElA«tlc  limit,  per  square  inch  of  oriKinal  section do. . .    61, 000 

EloDi^tion  per  inch  after  ruptore inch..      .2400 

Elongation  per  Inch  nnderstrain  at  elastic  limit do...  .001788 

Red  action  in  diameter  at  point  of  rupture do . . .       .164 

Riednctionin  area  after  rapture,  percent  of  original  section 49.7 

Potion  of  rupture l".25from  neck 

Character  of  broken  surface silky 

Elungaiion  of  inch  sections ".23,  ".88*.  M6 
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Jacket. 

No.  7405. 

Marks,  S?J& 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied 

loads  per 

square 

inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,OGO 
42,000 
60,000 
51,000 
52,000 
53,000 
M.OOO 
55,000 
66,000 
91,680 


Elongation 
perinch. 


Inch, 


0. 


.000138 
.000333 
.0006(i7 
.001000 
.001200 
.001367 
.001433 
.001700 
.001767 
.008833 
.009167 
.009667 
.010667 
.011833 


Successive 

elongation 

per  inch. 


Inch. 
0. 

.000133 
.000200 
.000334 
.000333 
.000200 
.000167 
.000066 
.000267 
.000067 
.007066 
.000334 
.000500 
.001000 
.001166 


Permanent 

set. 


Successive 

permanent 

set. 


Heniarks. 


Imh. 

0. 
0. 

Inch. 
0. 
0. 

0.                    0. 

6. 

0. 

............ 

............1 

Initial  load. 


Elastic  limit. 


TiiiMlc  .strength. 


General  summary. 


Tcndle  strength,  per  square  inch  of  original  section poundis. .    91, 680 

Elastic  limit,  per  sauare  inch  of  original  section do. . .    51. 000 

Elongation  per  inch  after  rupture inch. .      .  2167 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  0017tw 

Reduction  in  diameter  at  point  of  rupture do...       .IW 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture 1".05  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".37*.  ".16,  ".12 
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TABULATION  OF  STEEL  TEXSION  SPECIMEXS  FROM  12- INCH  STEEL 

B,  L.  RIFLED  MORTARS, 

STEMS  OF  SPECIMENS.  3"  LONG,  ".564  DIAMETER. 


No.  of    Positioii 
test.      in  gun. 


7308 
T3.S4 

7370 
7402 
7403 
7406 
7J»* 
7308 
TiVf 
7357 
7371 
7405 


Location 
of  speci- 
mens. 


Elastic !  Tensile  f 

limit    strength  Elon-    ^ 
per         per     !    ea-    ^J^^t 
square ,  square  |  tfon.    *'^ 

inch.  I    inch. 


'  Con- 


area. 


Appearance  of 
fracture. 


Remarks. 


Tube  .. 
do  -. 

do.. 

do .. 

....do.. 

do.. 

Jacket. 

do ., 

....do .. 
....do. 
....do .. 
do., 


Outside. 
Middle  . 


do... 

Outside. 

do ... 

Middle  . 
Outside. 
Miadle  . 
Outside, 
.'...do... 
Middle  . 
do... 


Pmitids. 
51,000 
55,000 

51,000 
55,000 
.■>5,000 
45,000 
49,000 
53,000 
51,000 
49,000 
51.000 
51,000 


Pounds. 
a  90, 400 
100,480 

92,S20 
92,400 
80,  OW 
81,6K0 
92.090 
h8,960 
89,880 
87,200 
KH,400 
91,680 


Pcret. 
10.3 

18.7 

18.3 
19.7 
26.0 
21.3 
22.0 
24.0 
19.7 
21.7 
24.0 
21.7 


Perct. 

"39."2" 

24.6 
49.7 
52.2 
47.2 
45.5 
49.7 
36.4 
49.7 
49.7 
49.7 


Gran  ular,50  percent; 
silky,  50  per  cent. 

Granular 

Silky 

do 

do 

.....do 

Silky,  granular  spot 

Silky 

do 

do 


Breech  end. 
Do. 

Do. 
Muzzle  end. 

Do. 
Breech  end. 
Muzzle  end. 

Do. 
Breech  end. 

Do. 

Do, 
Muzzle  end. 


a  Specimen  not  fractured;  stripped  the  thread  on  head. 

Gas  Check  Disks  for  12-ixch  Steel  B.  L.  Rifle. 


Marks. 


Diam- 
eter. 


i  Elastic 
Sec-    !  limit 
tional  i    per 


area. 


I 


1 
2 


6  ! 


Inches. 
.505 
.605 

.505 
.506 


8<)uare 
inch. 


Sq.inch.' Pounds. 
.20     75,500 
.20  ,  94,500 

.20     76,500 


,20     75,000 


Tensile 

strength 

Elon- 

per 

tfon. 

square 

inch. 

Perct. 

Pounds. 

145,100 

14.0 

162,900 

6.5 

152.500 

11.5 

143, 750 

13.0 

Con-  I 

t ion  of '    '^PP^arance  of  fracture, 
area. 


T 


Per  ct. 

27.4 

9.5 


Fine  granular,  silky  .spot. . 
Fine  granular,  silky  spot 
at  circumference. 
16. 9     Fine  granular,  silky  spot . . 


16.9 


.do. 


Elonga- 
tion of 
inch 
sections. 


// 


H 


.20*,. 08 
.05,  .08* 

.08,   .15  • 

♦         I 
.10,  .16  ' 


H.  Doc.  508 5 


EIFLE-BARREL  STEEL,  .30  CALIBER. 


67 


.\3o  ocLZi2>er'  T't/Ze    ^ccr'T^e'T^ 


<fe 


-TT'orrt^  ^cc:r-  cctxxZ  ~(5zjr^i-  e^tcUs 
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Specimens  from  Rifle  Barrels,  from  Springfield  Armory. 

The  specimen!*  marked  M  3  D  repi'esent  the  steel  in  the  bar. 

These  marked  M  3  A,  M  3  B,  and  M  3  C,  two  sets,  were  taken  from 
tinished  barrels,  one  set  from  the  butts  over  the  powder  chamber;  the 
other  set  were  taken  farther  up  the  barrels,  near  the  middle  of  their 
lengths. 

Specimens  carrying  the  letter  A  came  from  barrels  w^hich  were 
annealed  after  rolling,  according  to  the  usual  pnictiee  at  the  armory. 

Those  marked  with  the  letter  B  were  irom  barrels  rolled  and 
annealed  at  their  residual  heat,  while  specimens  C  were  cooled  in  the 
air  after  rolling. 

Hydrostatic  tests  of  sections  over  the  powder  chambers  were  made 
on  bairels  from  each  of  the  three  lots  above  mentioned,  the  results  of 
which  follow  the  details  and  tabulation  of  these  tensile  tests. 

No.  7399. 
Marks,  31  3  D. 
Sectional  area  .25  square  inch. 
Gauged  length,  1". 
Specimen  from  the  bar. 


Applied 
IcMias  per 

1 
Elongation 

square 

per  Inch. 

inch. 

Prrtind*. 

lueh. 

1,000 

0. 

5,000 

.0001 

10.000 

.0003 

20,000 

.0006 

30.000 

.0010 

40.000 

.0014 

?i0,000 

.0017 

60,000 

.0021 

70,000 

.0025 

75.000 

.0029 

76,000 

.0058 

77,000 

.0075 

78,000 

.0090 

K),000 

.0115 

84.000 

.0150 

88.000 

.0190 

92,000 

.0230 

100,000 

.04 

108,000 

.05 

116,000 

.08 

118,880 

Successive 

elongation 

per  Inch. 


Inch. 

0. 
.0001 
.0002 
.0003 
.0004 
.0004 
.0008 
.0004 
.0004 
.0004 
.0029 
.0017 
.0015 
.0025 
.0085 
.0040 
.0040 
.017 
.01 
.03 


Peimanent 
set. 


Inch. 
0. 


Succeswive 

permanent 

set. 


Inch. 
0. 


Remarks. 


Initial  load. 


0. 


0. 


Elastic  limit. 


Tensile  strength. 


General  gumtnary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  llh,  880 

Elamic  limit  per  square  inch  of  original  section do. . .    75, 00(f 

Elongation  per  inch  after  rupture Inch . .         .23 

Elongation  per  inch  under  strain  at  elastic  limit do. . .      . 0029 

Character  of  broken  surface fine  granular  60  per  cent,  silky  40  per  cent 
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No.  74:00. 

Marks,  M  3  D. 

Sectional  area,  .25  square  inch. 
Gauged  length,  1". 
Specimen  from  the  l>ar. 


Applied 

loaas  per 

Hquaro 

inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
40,000 
60.000 
58.000 
59,000 
60,000 
61,000 
62,000 
64,000 
68,000 
72,000 
76,000 
80,000 
88,000 
96,000 
97,600 


Elongation 
per  Inch. 


Inch. 

0. 
.0001 
.0004 
.0007 
.0010 
.0013 
.0018 
.0020 
.0022 
.0125 
.0136 
.0143 
.0100 
.0200 
.0246 
.03 
.04 
.06 
.10 


Successive 

donation 

per  inch. 


Permanent 
set. 


I  Successive  i 
'permanent  I 
I       set.        ' 


Kemarks. 


Inch. 
0. 


Initial  load. 


T}t€h.  I       Inch. 
0.  0. 

.0001  ; 

.0003  , 

.0003  

.0003  

.0003  1 ' 

.0006  I ' 

.  0O02  ' 

!0002  l!!!'.!!!!!'.'.!  ."!.'.'!."!.'.!!!l  Elastic  limit. 

.0103 I 

.0011  1 

.0007  ' 1 

.0017  

.0040  

.0045  

.005  

.01  , 

.02  ' ■ 

.04  I ' 


Tensile  streng^th. 


General  summary. 

Tensile  8trength  per  square  inch  of  original  section pounds. .  97, 600 

Elastic  limit  per  square  inch  of  original  section do 59, 000 

Elongation  per  inch  after  rupture inch..       .20 

Elongation  per  Inch  under  strain  at  elastic  limit do 0022 

Character  oi  broken  surface granular  50  per  cent,  silky  50  per  cent 
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No.  7401. 
Marks,  M  3  D. 

Sectional  area,  .25. square  inch. 
Gauged  length,  1". 
Specimen  from  the  bar. 


Arolied 

lottdt  per 

square 

inch. 


Pounds. 

l.OOO 

5,000 

10.000 

20.000 

ao.ooo 

40.000 

50,000 

£0,000 

70.000 

7^000 

74,000 

75.000 

76.000 

78.000 

«),000 

84,000 

88,000 

92,000 

ICO.  000 

1QS,000 

U6.000 

118,400 


I 


Elongation 
per Inch. 


Inch, 

0. 

.0001 
.0004 
.0007 
.0010 
.0013 
.0016 
.0020 
.0023 
.0025 
.0053 
.0068 
.0060 
.0100 
.0120 
.0155 
.0190 
.0230 
.04 
.05 
.09 


Successive 

elongation 

perinch. 


Inch. 

0. 

.0001 
.0003 
.0003 
.0008 
.0003 
.0003 
.0004 
.0003 
.0002 
.0028 
.0015 
.0012 
.0020 
.0020 
.0085 
.0035 
.0040 
.017 
.01 
.04 


Permanent 


Successive 

permanent 

set. 


Inch. 
0. 


Inch. 
0. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  iummary. 

Temdle  strength  per  square  inch  of  original  section .1 ponnds. .  118, 400 

EUsticlimlt  per  square  inch  of  original  section do 73,000 

Elongation  per  incn  after  rupture inch . .         .18 

Elongation  per  inch  under  strain  at  elastic  limit do 0025 

Character  of  hrokeu  surface granular  80  per  cent,  silky  20  per  cent 
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No.  7393. 
Marks,  M  3  A. 

Sectional  area,  .25  square  inch. 
Gauged  length,  1". 
From  butt  of  finished  barrel. 
Rolled  and  annealed  as  usual. 


Applied    I 

loads  ptT    Elonffation 
square     |  per  inch, 
inch.      1 


Pounds. 
1,000 
6,000 
10.000 
20,000 
30,000 
40,000 
50,000 
60,000 
68,000 
69.000 
70,000 
71,000 
72,000 
76.000 
80,000 
84,000 
88,000 
92,000 
PS,  000 
100,000 
108,160 


Inch. 

0. 
.0002 
.0004 
.0007 
.0010 
.0014 
.0018 
.0022 
.0026 
.0051 
.0065 
.0075 
.0093 
.0135 
.0187 
.0230 
.0292 
."04 
.05 
.06 


Successive 

elonsation 

perlnch. 


Permanent 
set. 


Inch.      ' 

.0002    ' 

.0002 

.0003    I 

.0008 

.0004    ' 

.0004 

.0004 

.0004 

.0025 

.0014 

.0010    i 

.0018    , 

.0042    ' 

.0052 

.0043    , 

.0062    ' 

.011 

.01 

.01 


Inch. 
0. 


0. 


Successive 

permanent 

set. 


Inch. 
0. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  108, 160 

Elastic  limit  per  square  inch  of  original  section do. . .    68,  OOO 

Elongation  per  Inch  after  rupture inch. .         .  26 

Elongation  per  inch  under  strain  at  elastic  limit do. . .      .  0026 

Character  of  broken  surface silky,  cup-shaped 
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No.  7394. 
^larks,  M  3  A. 

Sectional  area,  .26  square  inch. 
Gauged  length,  1". 
From  butt  of  finished  baiTel. 
Rolled,  and  annealed  as  usual. 


Applied 

I'MdfipeT 

sqnare 

Inch. 


l.ODO 
5.U0O 
10.000 
20.000 
30.000 
40.000 
60.000 

<»;ooo 

68,000 
69.000 
70.000 
71.000 
72,000 
76,000 
W.OOO 
81,000 
88,000 
92,000 
96,000 
100.000 
107, 2I» 


k 

Elongation 
per  Inch. 

Inch. 
0. 
.0002 

8ucce«8ive 

elongation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

ReinarkH. 

Inch. 

0. 

.0002 
.0002 
.0003 
.0003 
.0004 
.0003 
.0004 
.0005 
.0024 
.0020 
.0015 
.0012 
.0048 
.0045 
.0050 
.006 
.01 
.01 
.01 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elafitie  limit. 

Tensile  stren^h. 

.0004 

'.'<.' 

.0007 

.0010 
.0014 

•  ■••"•••-••• 

.0017 

.0021 
.0026 
.0050 
.00"0 

0. 

0. 

.0085 

.0097 

.0145 

.0190 

.0240 

.03 

.04 

.05 

• 



1 

1 

.06 

1 

. 



I 

General  mmmary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds. .  107, 280 

EUsdc  limit  per  square  inch  of  original  section do. . .    68, 000 

BoDgmtion  per  inch  after  rupture lliich..         .18 

EIoDgaticm  per  inch  under  strain  at  elastic  limit do. . .      .  0026 

Chaiacter  Of  broken  surface tine  granular,  80  per  cent;  silky,  20  per  cent 
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No.  7395. 
Marks,  M  3  B. 

Sectional  area,  .25  square  inch. 
Gauged  length,  1". 
From  butt  of  finished  barrel. 
Rolled,  and  annealed  at  residual  heat. 


Applied 

loads  per 

sqnare 

Inch. 

{Elongation 
perinch. 

Successive 

elongation 

perinch. 

Permanent 
set. 

Successive 

I*ermanent 

set. 

1 

Remarks. 

1 
1 

Pound*. 

1,000 

5,000 

10,000 

20.000 

30,000 

40,000 

50,000 

(X),000 

70,000 

80,000 

84,000 

85,000 

86,000 

88,000 

92,000 

96,000 

100,000 

108,000 

116,000 

118,800 

Inch. 

0. 
.0002 
.0004 
.0007 
.0010 
.0014 
.0018 
.0021 
.0025 
.0028 
.0030 
.0115 
.0147 
.0175 
.0220 
.03 
.W 
.05 
.09 

Inch. 

0. 

.0002 
.0002 
.0003 
.0003 
.0004 
.0004 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

f....,\ 

1 

1 

' 

.0004 

.0003 

.0002 

.0086 

.0032 

.0028 

.0045 

.008 

.01 

0.             1        0. 

Elastic  limit. 

' 

■ 

, 

I-- 



.01 
.04 

1 

Tensile  strength. 

1 

General  snnnnanj. 

Tensile  strength  per  square  inch  of  original  section pounds. .  118, 800 

Elastic  limit  per  square  inch  of  original  section do...    84,000 

Elongation  per  Incn  after  rupture inch. .         .  18 

Elongation  per  inch  under  strain  at  elastic  limit do. . .      .  0030 

Character  oi  broken  surface fine  granular 
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No.  7396. 
Marks,  M  3  B. 

Sectional  area,  .25  square  inch. 
Gauged  length,  1". 
From  butt  of  finished  barrel. 
Rolled,  and  annealed  at  residual  heat. 


\ppUed 

loaasper 

square 

incli. 

1 

Elongation 
per  inch. 

Succesgive 

elongation 

per  inch. 

Inch. 

0. 

.0002 
.0002 
.0002 
.0003 
.0004 
.0001 
.0003 
.0004 
.0005 
.0001 
.0025 
.0035 
.0045 
.0045 
.016 
.02 
.03 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

1 
t 

Potmd*. 

1.000 

5,000 

10,000 

Inch, 
0. 
.0002 
.0004 
.0006 

t          .0009 
.0013 
.0017 
.0020 
.0024 
.0029 
.0090 
.0116 

■          .0150 
.0195 
.0240 

,          .04 

1          .06 
.09 

Inch. 
0. 

Inch. 
0. 

1 
Initial  load. 

20.000 

30,000 
'        40.000 

Elastic  limit. 
Tensile  strength. 

50,000 

00,000 
70.000 

6. 

6. 

'        80  000 

............ 

81.000 

1        82.000 

H4.O0O 

1        b»  000 

92,000 

100.000 

108,000 
116.000 

117. 6K> 

1 

i 

1 
1 

General  fnimmartj. 

Tensile  streni^h,  per  square  Inch  of  original  section pounds..  117,680 

Elasitic  limit,  per  square  Inch  of  original  section do. . .    80, 000 

Elongation  per  inch  after  rupture ! inch . .         .15 

fioogation  per  inch  under  strain  at  elastic  limit do. . .      .  0029 

Chaneter  of  broken  surface fine  granular 


76 


RIFLE-BARREL    STEEL,    .30    CALIBER. 


No.  7397. 
Marks,  M  3  C. 

Sectional  area,  .25  square  inch. 
Gauged  length,  1". 
From  butt  of  finished  barrel. 
Rolled,  and  cooled  in  the  air. 


1 

Applied    I 

loads  per  i  Elongation 
Rquare     1  perinch. 
inch.      1 

1 
Successive    pp-manpnt 

elongation  I'er^anent 
perinch.          ^^ 

1 

Successive 

permanent 

set. 

Remarks. 

Ponndit. 
1,000 
5,000 

Inch. 
0. 
.0002 

Inch.             Inch. 
0.                0. 
. 0002     

Inch. 
0. 

Initial  load. 

10.000 
20,000 

.0004 
.0006 

.0002      

.  0002     

Elastic  limit. 
Tensile  strength. 

80,000 

.0009 

.0003     ' 

40,000 
50,000 
56.000 
57,000 
58,000 
59,000 
60,000 
62,000 
W.OOO 
68,000 
72.000 
80.000 
88,000 
92,480 

1 

.0013 

.0016 

.0019 

.0160 

.0170 

.0176 

.0182 

.02a5 

.0230 

.03 

.04 

.05 

.09 

.0004     

.0003     

.0003     

. 0141      

.0010     

.0006      

.0006 

.0025 

.007       1 

.01         1 

.01 

.04         

1 

. 

1 

General  ttummary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  92, 480 

Elastic  limit  per  square  inch  of  original  section do. . .  56, 000 

Elongation  per  inch  after  rupture \ inch . .       .30 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .  0019 

Character  or  broken  surface .silky,  cup-shaped 
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No.  7398. 
Marks,  M  3  C. 

Sectional  area,  .25  square  inch. 
Gauged  length,  1". 
From  butt  of  finished  barrel. 
Rolled,  and  cooled  in  the  air. 


Applied 

Ioad«(per  ElongHtion 

S4)iuire  per  Inch, 
inoh. 


Pnunds. 

1,0U0 

5.000 

10,000 

l»O,000 

30,000 

40,000 

50.000 

60,000 

70.000 

76.000 

77,000 

7S.000 

79.000 

80,000 

82.000 

^,000 

h8,000 

92.000 

100.000 

108.000 

113,200 


Inch. 

0. 
.0001 
.0003 
.0006 
.0009 
.0012 
.0016 
.0020 
.0025 
.0028 
.0080 
.0130 
.0155 
.0167 
.0187 
.0205 
.03 
.01 
.On 
.08 


Successive 

elongation 

perlnch. 


Inch. 

0. 

.0001 
.0002 
.0003 
.0003 
.0003 
.0001 
.0001 
.0005 
.0003 
.0052 
.0050 
.0025 
.0012 
.0020 
.0018 
.01 
.01 
.01 
.03 


Permanent 
set. 


Successive 
pennanent 

set. 


Inch. 


Inch. 


0. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pound.s. .  113, 200 

fbtftic  limit  per  square  inch  of  original  section do. . .    76, 000 

Kloiifration  per  inch  after  rupture .inch . .         .21 

£long:aiton  per  inch  under  strain  at  elastic  limit do. . .      .  0028 

Character  of  broken  surface fine  granular  40  per  cent,  silky  60  per  cent 
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No.  7387. 

Marks,  M  3  A. 

Exterior  diameter,  ".466. 

Interior  diameter,  .300. 

Sectional  area,  .10  square  inch. 

Gauged  length,  3". 

From  middle  of  length  of  finished  barrel. 

Rolled  and  annealed  as  usual. 


Applied 

loaasper 

square 

inch. 

E2??nch     elongation 
per  inch.     peT^n^h. 

1 

Permanent 
set. 

Successive 
permanent 
1     set. 

Remarks. 

Pounds. 

1,000 

6,000 

10,000 

20.000 

80,000 

40,000 

60,000 

60.000 

70,000 

80,000 

87,000 

88,000 

89,000 

90.000 

94,000 

100,000 

106,200 

Inch. 
0. 

.000100 
.00033:^ 
.000667 

Inch. 
0. 

.000100 
.000233 

Inch. 
0. 
0. 

Inch. 
0. 
0. 

Initial  load. 

.000334 

' 

.001000 

.0Q0e»3 

:::::::::::::::::::::::: 

. 001867          .  000867 

1 . 

.001667           .000300 

*.  002083 
.002483 

.000366 
.000400 

0. 

"6: 

.002800 

.003067 

.003200 

.066833 

.038000 

.0500 

.0700 

.000367 

.000267 

.000183 

.083133 

.001667 

.0120 

.0200 

6.              6. 

1 

£lastic  limit. 



Teiisile  strenirth. 



1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .  106, 209 

Elastic  limit  per  square  inch  of  original  section do. . .    87, 000 

Elongation  per  inch  after  rupture inch. .      .  2000 

Elongation  per  inch  under  strain  of  elastic  limit do...  .009067 

Reduction  in  external  diameter  at  point  of  rupture do. . .       .116 

Position  of  rupture 1.  "6  from  neck 

Character  of  broken  surface silky,  cup-shaped 

Elongation  of  inch  sections ".IS, ''.32*.  ".15 
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No.  7388. 
Marks,  M  3  A. 
Exterior  diameter,  ".466. 
Interior  diameter,  ".300. 
Sectional  area,  .10  square  inch, 
(rauged  lenffth,  3". 

From  middle  of  length  of  finished  baiTel,  rolled  and  annealed  as 
usual. 


;    Applied 
,   kwosper 
square 
inch. 


Pimndt. 
1,000 
6,000 
10,000 
20,000 
90,000 
40,000 
60,000 
60,000 
61,000 
62,000 
63,000 
&l,O0O 
66,000 
68.000 
72,000 
76,000 
80,000 
SI.  000 
S8.000 
90,200 


m/^a-.^^.^  Successive 
perincn.  j  p^.r*5nch. 


Inch. 
0. 
.000100 
.000800 

.000667 

.001033 

.001367 

.001733 

.002083 

.002100 

.022800 

.028667 

.024667 

.026900 

.029000 

.085833 

.044000 

.058888 

.0767 

.1067 


Inch. 
0. 
.000100 
.000200 
.000867 
.000866 
.000334 
.000366 
.000800 
.000067 
.020200 
.001367 
.001000' 
.002238 
.002100 
.006833 
.008167 
.009333 
.0234 
.0300 


Pennanent 
set. 


Inch. 
0." 
0. 


Successive 

pennanent 

set. 


Inch. 


0. 
0. 


0. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary . 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    90,200 

Elastic  limit  per  square  inch  of  original  section do. . .    61, 000 

ESongation  per  Incn  after  rupture inch . .      .  2200 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002100 

Redaction  in  external  diameter  at  point  of  rupture : . .  .do^ . .       .116 

Position  of  rupture 1".26  from  neck 

Character  of  broken  surface silky,  cup-shaped 

Ekxigation  of  inch  sections ".26*.  ":26«,  ^14 
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No.  7389. 
Marks  M  3  B. 
Exterior  diameter,  ".466. 
Interior  diameter,  ".300. 
Sectional  area,  .10  square  inch. 
Gauged  length  3." 

From  middle  of  length  of  finished  barrel,  rolled  and  annealed  at 
residual  heat. 


Applied 

loads  per 

square 

inch. 

Eloneation 
per  inch. 

Successive 

elonention 

perluch. 

Permanent 

set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 

1,000 

5,000 

10,000 

20,000 

30.000 

40,000 

60,000 

60,000 

70,000 

80,000 

90,000 

93,000 

94.000 

95,000 

96,000 

96,000 

100,000 

105,000 

Inch. 
0. 
.000100 
.000300 
.000633 
.001000 
.001333 
.001667 
.002000 
.001333 
.002700 
.003033 
.003167 
.02S000 
.029333 
.030500 
.038433 
.037333 
rv4»n 

Inch. 
0. 
.000100 
.000200 
.000333 
.000367 
.000383 
.0003^1 
.000333 
.000333 

IncfL 
0. 
0. 

Inch. 

0. 
0. 

Initial  load.     . 

1 

1 

1 

1 

*• 

0. 

0. 

1 

.000867 
.000338 
.000184 
.024833 
.001333 

Elastic  limit. 

' 

.001167 
.002933 
.003988 
.0094 

110,000    1      .0633 
115,000    1        0933 

.0166 
.0800 

117,400 

Tensile  strength. 

Gen4!ral  summary. 

Tensile  strenirth  per  square  inch  of  original  pection pounds. .  117, 400 

Elastic  limit  per  square  inch  of  original  section do. . .    93, 000 

Elongation  per  incn  after  rupture inch. .      .  1800 

Elongation  per.inch  under  strain  at  elastic  limit do. . .  .  003167 

Reduction  in  external  diameter  at  point  of  rupture do. . .       .  1«> 

Postion  of  rupture ".95  from  neck 

Character  of  Broken  surface silky,  cup-shaped 

Elongation  of  Inch  sections ".27*,  *.16.  ^11 
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No.  7390. 
Marks,  M  3  B. 
Exterior  diameter,  ".460. 
Interior  diameter,  ".300. 
Sectional  area,  .10  square  inch. 
Gauged  length,  3". 

From  middle  of  length  of  finished  barrel. 
Rolled,  and  annealed  at  residual  heat. 


Applied 

Icwiuper 

w^uare 

inch. 


1,000 

5,000 

10.000 

20,000 

30,000 

41).  000 

50,000 

60,000 

70,000 

80.000 

90,000 

91,000 

92,000 

98,000 

94,000 

95,000 

100,000 

105,000 

110,000 

115.000 

120.000 

121.200 


Elongation 
I  per  inch. 


Inch. 
0. 
.000100 
.000300 
.000633 
.001000 
.001333 
.001700 
.0OJ083 
.002367 
.002700 
.0UQ033 
.008067 
.013333 
.021000 
.t>22333 
.023833 
.029:«3 
.03S33S 
.0500 
.0700 
.1183 


Successive 

elongation 

per  inch. 


Inch. 


0. 


.000100 

.000200 

.000333 

.000367 

.000333 

.000367 

.000333 

.000334 

.000333 

.000333 

.0000»4 

.010266 

.007667 

.001333 

.001500 

.005500 

.009000 

.0117 

.0200 

.0138 


Permanent 
set. 


0. 
0. 


Inch. 


Successive 

pennanent 

set. 


Remarks. 


Inch. 


0. 
0. 


Initial  load. 


0. 


0. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  121, 200 

EUade  limit  per  aouare  inch  of  original  section do. . .    91. 000 

Elongation  per  inch  after  rupture inch..      .1633 

Qongadon  per  inch  under  strain  at  elastic  limit do. . .  .  003067 

Eeduction  in  external  diameter  at  point  of  rupture do 096 

Position  of  rupture ".76  from  neck 

Character  of  broken  surface silky,  cup-shaped 

Elongation  of  inch  sections ".10, ".  13, ".  26* 
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No.  7391. 

Marks,  M  3  C. 

Exterior  diameter,  ".466. 

Interior  diameter,  ".300. 

Sectional  area,  .10  square  inch. 

Gauged  length,  3". 

From  middle  of  length  of  finished  barrel. 

Rolled,  and  cooled  m  air. 


Applied    I 

loads  per  ,  Elongation 
square     ,  per  Inch, 
inch. 


Pounds. 

1,000 

6.000 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

70,000 

80,000 

86,000 

87,000 

88.000 

90,000 

95,000 

100,000 

106,000 

110,000 

112,500 


Inch. 
0. 
.000100 
.000300 
.000683 
.001000 
.001333 
.001667 
.002000 
.002333 
.002667 
.002867 
.026888 
.026667 
.029667 
.086667 
.047667 
.0700 
.0867 


SuccesaiTe 

eloneation 

perinch. 


Inch. 
0. 

.000100 
.000200 
.000333 
.000367 
.000833 
.000334 
.000333 
.000833 
.000834 
.000200 
.002966 
.000834 
.008000 
.007000 
.011000 
.0223 
.0167 


^^'  set. 


Inch. 


0. 
0. 


Inch. 


Remarks. 


0. 
0. 


0. 


0. 


Initial  load. 


Elastic  limit. 


Tensile  stren^h. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  112,600 

Elastic  limit  per  square  inch  of  original  section do 86,000 

Elongation  per  incn  after  rupture inch..     .1867 

Elongation  per  inch  under  strain  at  elastic  limit do 002867 

Reduction  in  diameter  at  point  of  rupture do 106 

Position  of  rupture 1".8  from  neck 

Character  of  broken  surface silky,  cup-shaped 

Elongation  of  inch  sections *.18, ''.27*,  ^11 
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No.  7392. 
Marks.  M  3  C. 
fbiterior  diameter,  ".466. 
Interior  diameter,  ".300. 
Sectional  area,  .10  square  inch. 
Grauged  leneth,  3". 

From  middle  of  length  of  finished  barrel. 
Rolled,  and  cooled  in  air. 


I 


t   Applied 
Inaoii  per 

inch. 


Elongation 
perinch. 


Founds. 

1,000 

5.000 

10.000 

2D,(X0 

30,000 

40.000 

fiO.OOO 

60.000 

70.000 

80,000 

K>.000 

89.000 

90.000 

91.000 

92,000 

95.000 

100,000 

105.000 

108,  e^ 


Inch. 
). 

.000100 
.000900 
.000667 
.001033 
.001367 
.001700 
.002067 
.002400 
.002800 
.003000 
.003133 
.086000 
.037167 
.088667 
.0467 
.0600 
.0900 


Successive  permanent 
elongation  ^^^^j^^^""* 

perinch.  ^^ 


Inch. 
0. 

.000100 
.000200 
.000367 
.00O.3(i6 
.0003S4 
.000833 
.000367 
.000333 
.000400 
.00020Q 
.000183 
.032867 
.001167 
.001500 
.0060 
.0133 
.0300 


Inch. 


0. 
0, 


0. 


T 


Successive 
permanent 

set. 


Inch. 


0. 
0. 


I    0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  surmnary. 

Tdtffle  strength  per  square  inch  of  oricrlnal  section pounds..  106,600 

EiASticlimit  per  square  inch  of  original  section do 60,000 

Ekmgation  per  inch  after  rupture inch..      . 2033 

Elongation  per  inch  under  strain  at  elasti/;  limit do 003183 

Redaction  in  external  diameter  at  poin t  of  rupture do 116 

Pontifan  of  rupture '. 1".4  from  neck 

Oiaracter  of  broken  surface silky,  cup-shaped 

EloQgationof  inch  sections ".14,  ".30  *, 'M7 


If 
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HYDROSTATIC  TESTS 


OF 


SECTIONS  FROM  BREECH  OF  .30  CALIBER 

RIFLE  BARRELS. 


So 


K 
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The  finished  barrels  from  which  these  sections  were  taken  for  hydro- 
^tic  tests  by  interior  pressures  in  the  powder  chambers  were  forwarded 
from»  Springfield  Armory. 

Tensile  tests  of  the  material  next  precede  these  results. 


Section  marked  M  3  A. 
Annealed  as  usual. 


No.  10290. 


Pressnre 

per  square 

inch. 


Ptntnds. 
16.300 
24,450 
28.  .V» 
32.600 
S4,640 
36.670 
88,710 
40.750 
16.300 
42,790 
44,820 
48.900 
52,970 
57,0?i0 
61,120 
16.900 


Barrel  tiection. 


Diameter.  I  Expansion.' 


Inches. 
0.980+ 

.980+ 

.982 

.986 

.988 

.990 

.991  + 

.994- 

.993 

.997 

.999 
1.005 
I.OIS 
1.032 
1.067 
1.056 


Inch. 

0. 

0. 
.002- 
.006- 
.008- 
.010- 
.011 
.014- 
.018- 
.017- 
.019- 
.025 
.033 
.052 

.on 

.076 


Remarks. 


Section  marked  M  3  A. 
Annealed  as  usual. 


No.  10291. 


j 

Barrel  section. 

Preasure   1 

Remarks. 

per  square , 

inch. 

Diameter. 

Expansion. 

Pimnds. 

Inch. 

Inch. 

1 

16,900 

0.980       1      0. 

1 
t 

24,450 

.980+    1      0. 

1 

28.520 

.980+     '      0. 

32,600 

.981        1        .001 

»1,640 

.981               .001 

86.670 

.981               .001 

88,710 

.981   •            .001 

40.750 

.981               .001 

16.900 

.980        1      0. 

42.790 

.981                .001 

44.820 

.981                .001 

46,860 

.981                .001 

48,900 

.981+            .001+ 

£0.940 

.982+ 

.002+ 

62,970 

.984+ 

.004+ 

65,  (no 

.989 

.009 

57.050 

.991 

.011 

61,120 

.996+ 

.016+ 

16,300 

.995+ 

.015+ 
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RIFLE   BARRELS,   .30    CALIBER. 


Section  marked  M  3  A. 
Annealed  as  usual. 


No.  10292. 


I 
Barrel  section. 

Pressure 

per  square 
1      Inch. 

1 

Remarks. 

1 

Diameter. 

1 
Expansion. 

Founds. 

Inches. 

Inch.                                                                                                          1 

16,300 

0.979+ 

0.                                                                                                                    1 

24.450 

.979+ 

0. 

28,520 

.980 

.001 

32.600 

.986+ 

.007 

34,640 

.988 

.009 

86.670 

.990 

.011 

38;  710 

.992 

.013 

40,750 

.994 

.015 

16,300 

.993 

.014 

42,790 

.996+ 

.017 

44,820 

.998+ 

.019 

48,900 

1.005+ 

.026 

52,970 

1.015 

.036 

67,050 

1.029 

.050 

58,680 

Momentarily  rejiched.                                                             1 

0 

1.088 

.059 

Section  marked  MSA. 
Annealed  as  usual. 


No.  10293. 


Pressure 

Barrel  section. 

1 
RemarlES. 

1 

per  Bquare 
inch. 

Diameter. 

Expansion. 

Pounds. 
16,300 
24,450 
28,520 
32,600 
84,640 
86,670 
38,710 
40,750 
16,800 
42,790 
44,820 
48,900 
52,970 
67,050 
61.120 
16,300 

Inches. 
0.980 
.980 
.980+ 
.984+ 
.986+ 
.988 
.991 
.998 
.992 
.995 
.997 
1.006+ 
1.013 
1.029 

Inch. 

0. 

0. 

0.+ 
.004 
.006 
.008 
.011 
.013 
.012 
.015 
.017 

.(m 

.033 
.049 

Momentarily  reached. 

i.652 

.072 

BIFLE    BARBELS,   .30    GALIBEB. 
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Section  marked  M  3  A. 
Annealed  as  usual. 


No.  10294. 


I 
,^                       Barrel  section. 

Pressure 

Remarks. 

1 

inch. 

Diameter. 

Expau.sion. 

pTfunda. 

Inch. 

Inch. 

16.300 

0.980 

0. 

24,450 

.980 

0. 

2>.52D 

.980 

0. 

32.600 

.980+ 

0.+ 

»4.640 

.980+          0.  + 

36.6T0 

.980+ 

0.+ 

38.710 

.960+ 

0.+ 

40, 7ri0 

.980+ 

0.+ 

16.300 

.980 

0. 

42.790 

.980+ 

0.+ 

44.820 

.981 

.001 

46.860 

.981  + 

.001  + 

48,900 

.983+ 

.003+ 

50,940 

.986 

.006 

52,970 

(MA 

.008 

57,060 

.998+ 

.013 

61,120 

.998 

.018 

16,300 

.997 

t   .017 

Section  marked  M  3  B. 
Annealed  by  residual  heat. 


No.  10295. 


1  ^ 

Barrel  section. 

• 

1  Pressare 

Remarks. 

per  square 

inch. 

Diameter.  Expansion. 

1 

1    Pounds. 

• 

Inches. 

Iwh. 

16.300 

0.9801 

0. 

24.450 

.9804 

0. 

28,530 

.980&          0. 

32.600 

.981 

.0004 

31,640 

.981 

.0004 

36,670 

1        .981 

.0004 

38,710 

.981 

.0004 

40.7.50 

.981 

.0004 

16.300 

.9804 

.0 

42,790 

.981 

.0004 

44.820 

.981  + 

.0001  + 

46,860 

.982- 

.0014 

48.900 

.983 

.0024 

50,940 

.  voo 

.0074 

52,970 

.99U 

.011 

57,050 

.997+ 

.017- 

61.120 

1.002+ 

.022- 

16.3U0 

1.001+          .021- 

1 
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BIFLE   BARBELS,   .30   CALIBEB. 


Section  marked  MSB. 
Annealed  by  residual  heat. 


No.  10296. 


Barrel  section. 

Pr«R8ure 

T>» 

per  square 
inen. 

Diameter. 

Expansion. 
Inch. 

Ke 

Pounds. 

Inch. 

16,300 

0.980 

0. 

24,450 

.980 

0. 

28,520 

.980 

0. 

32,600 

.980+ 

0.+ 

34,640 

.980+ 

0.+ 

86.670 

.980+ 

0.+ 

38,710 

.980+ 

0.+ 

40.760 

.980+ 

0.  + 

16,300 

.980 

0. 

42,790 

.980+ 

0.  + 

44,820 

.981 

.001 

46,860 

.981 

.001 

48,900 

.981 

.001 

50,940 

.981 

.001 

52,970 

.981  + 

.001  + 

55.010 

.982+ 

.002+ 

57,050 

.937+ 

.007+ 

59,090 

.991 

.011 

61, 120 

.995+ 

.015+ 

16,300 

.994+ 

.014+ 

No.  10297. 

Section  marked  M  3  B. 
Annealed  by  residual  heat. 


Pressure 

per  square 

inch. 

Barrel  section. 

Remarks.                     • 

Diameter. 

Inch. 

0.980 
.980 
.980+ 
.980+ 
.980+ 
.980+ 
.980+ 
.980+ 
.981 
.981 
.981 
.981+ 
.982 
.985 
.988+ 
.992 
.994+ 
.997+ 
.996+ 

Expansion. 

Inch. 

0. 

0. 

0.+ 

0.+ 

0.+ 

0.+ 

0.+ 

0.+ 
.001 
.001 
.001 
.001  + 
.002 
.005 
.008+ 
.012 
.014+ 
.017+ 
.016+ 

Pound*. 
16,300 
24,450 
28,520 
32,600 
34.640 
36,670 
38,710 
40,750 
42,790 
44,820 
46,860 
48,900 
50,910 
52,970 
55,010 
57,050 
59.090 
61,120 
16,300 

RIFLE   BABBEL3,  .30   OALIBEB. 
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Section  marked  MSB. 
Annealed  by  residual  heat. 


No.  10298. 


1 

,^               1          Barrel  section. 

Presmre 

9 

RemarkR. 

per  squATe  i 
inch. 

Pounds. 

IHameter. 

Expansion. 

I7tche$. 

Inch. 

16,300     1       0.960 

0. 

24,450              .980 

0. 

'       28.d20             .980 

0. 

32.600             .980 

0. 

»t.640              .981 

.001 

36.670              .961 

.001 

38,710              .981 

.001 

40,750     .         .981 

.001 

42,790     :         .981 

.001 

44,820             .981 

.001 

46,880             .981 

.001 

48,900              .981+ 

.001+ 

• 

50.940             .986+ 

.006+ 

52,970             .989 

.009 

57.050 

.994 

.014 

61.130 

1.001 

.021 

16,300             .999+ 

1 

.019+ 

Section  marked  M  3  B. 
Annealed  by  residual  heat. 


No.  10299. 


■ 

_                         Barrel  section. 

PressnTe 

per  sqoare  i 

Remarks. 

men.        Diameter.  , Expansion. 

Pounds.           Inch.            Inch, 

f 

16,900          0.980        1      0. 

24.450     1        .980             0. 

28..')20            .980             0. 

32,600    i        .980+          0.+ 

34,640            .980+          0.  + 

86,670 

.980+     1      0.+ 

38.710 

.980+          0.+ 

40,750 

.980+          0.+ 

42,790 

.981                .001 

44,S20 

.981        1        .001 

46.860 

.981        ,        .001 

48,900 

.981+    '        .001+ 

60,940    1        .982+     ,        .002+ 

' 

52,970            .986+            .006+ 

66,010            .989+     1        .009+ 

67,0n0            .992        '        .012 

59.090            .994+     ,        .014+ 

61.120            .998+            .018+ 

16.300 

.997               .017 
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BIFLE   BABB£LS,  .30   CALIBER. 


Section  marked  M  3  C. 
Cooled  in  air. 


No.  10300. 


Barrel  section. 

Pressure 

Remarks. 

per  square 
incli. 

Diameter. 

Expansion. 

Founds. 

Inch. 

Inch. 

1 

16,300 

0.980 

0. 

1 

24.450 

.980 

0. 

28,520 

.980 

0. 

32,600 

.980+ 

0.+ 

34,640 

.980+ 

0.+ 

36,670 

.980+ 

0.+ 

88,710 

.980+ 

0.+ 

40,750 

.980+ 

0.+ 

42.790 

.980+ 

0.+ 

44,820 

.981 

.001 

46.860 

.981 

.001 

48.900 

.981 

.001 

60,940 

.981 

.001 

• 

52,970 

.982 

.002 

55,010 

.990 

.010 

57,050 

.998 

.018 

59,090 

.998+ 

.018+ 

61,120 

.999 

.019 

16,300 

.997+ 

.017+ 

61,120 

.  999 

.019 

16,300 

.997+ 

.017+ 

Section  marked  M  3  C. 
Cooled  in  air. 


No.  10301. 


Pressure 

per  square 

inch. 

Barrel  section. 

Remarks. 

Diameter. 

Expansion. 

Pounds, 
16,300 
24,450 
28,520 
32,600 
34,640 
36.670 
88,710 
40,760 
42.790 
44,820 
46,860 
48,900 
50,940 
62,970 
55,010 
57,050 
59.090 
61, 120 
16.800 

Ifich. 

0.380 
.980 
.980 
.980 
.980+ 
.980+ 
.980+ 
.980+ 
.980+ 
.980+ 
.981 
.981 
.981  + 
.982+ 
.9W 
.990 
.992+ 
.995+ 
.993+ 

Inch, 

0. 

0. 

0. 

0. 

0.+ 

0.+ 

0.+ 

0.+ 

0.+ 

0.+ 
.001 
.001 
.001+ 
.002+ 
.0(V1 
.010 
.012+ 
.015+ 
.013+ 

BIFLE    BARBELS,   .30   OALIBEB. 
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Section  marked  M  3  C. 
Cooled  in  air. 


No.  10302. 


PivsMire 

perfiquiure 

inch. 


Barrel  section. 


Diameter.  Expansion. 


Remarks. 


Pmitui*. 

Inch. 

Inch. 

16,300 

0.980 

0. 

24.4.*)0 

.980 

-    0. 

2S,5(20 

.980 

0, 

32.  GOO 

.9804 

.0004 

34,640 

.980* 

.0004 

36.670 

.9801 

.0004 

3H,710 

.9804 

.0004 

40,750 

.9H0i 

.0004 

42,7y0 

.981 

.001 

44,>«'20 

.981 

.001 

46.S410 

.981 

.001 

4><,900 

.981 

.001 

50.940 

.982 

.002 

1 

52,970 

.987 

.007 

.%,010 

'         .991 

.011 

57,050 

.992+ 

.012+ 

59,  OW 

.994+ 

.014+ 

61,120 

.997 

.017 

16,300 

,         .996 

.016 

Section  marked  M  3  C. 
Cooled  in  air. 


No.  10303. 


PresFiire 

per  muarc 

inch. 

Barrel  section. 

Remarks. 

Diameter. 

Expansion. 

PounrU. 
16.300 
24,450 
28.520 
82,600 
&4,640 
86,670 
i».710 
40,750 
42,790 
44,820 
46,860 
48,900 
50.»10 
52,970 
55,010 
57,050 
59.090 
61,120 
16.300 

Inch. 
0.980 
.980 
.980+ 
.980+ 
.980+ 
.980+ 
.980+ 
.981 
.981 
.981 
.981 
.981+ 
.962+ 
.969 
.991 
.998 
.995 
.997+ 
.996+ 

Inch. 

0. 

0. 

0.+ 

0.+ 

0.+ 

0.+ 

0.+ 

.001 

.001 

.001 

.001 

.001  + 

.002+ 

.009 

.011 

.013 

.015 

.017+ 

.016+ 

• 
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BIFLE   BARBELS^   .30   CALIBEB. 


Section  marked  M  3  C. 
Cooled  in  air. 


No.  10304. 


Barrel  section. 

PresRure 

wv^v  a^^  vkb  v^n 

1 

• 

Remarks. 

per  square 

inch. 

Diameter. 

Expansion. 

Pounda, 

Inch. 

Itich. 

16.300 

0.980 

0. 

24,450 

.980 

0. 

i 

2«,520 

.980 

0. 

82,600 

.980 

0. 

34,640 

.980 

0. 

36,670 

.960 

0. 

38,710 

.980 

0. 

40,750 

.980 

0. 

42,790 

.980 

0. 

44,820 

.980 

0. 

.46,860 

.980 

0. 

48,900 

.9804 

.0004 

• 

60,940 

.981 

.001 

52,970 

•  jW4 

.004 

55,010 

.99l-(- 

.011+ 

■ 
1 

57,060 

.995 

.015 

1 

59,090 

.996+ 

.016+ 

61,120 

•  VoO 

.018 

16,300 

.997 

.017 

^-4-4.^. 


^ 


^ 


H 
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STEEL  FOR  GUN  MOUiNTS. 


SPECIMENS  FROM  PIVOT  SOCKETS,  PIVOT  YOKES,  INNER 

BASES,  OUTER  BASES,  AND  CARRIER  RINGS  FOR 

6-POUNDER  AND  15-POUNDER  MOUNTS. 
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CARRIER  RINGS,  6-POUNDER  GUNS. 


STEEL  FORGINGS. 
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No.  7317. 

Marks, '  i  ^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


I    Applied 
I  homas  per 
pquare 
inch. 


l.OOO 
5,000 

10,000 
20,000 
90,000 
40,000 
45,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
106,000 


Elongation 
perinch. 


Inch. 

0. 
.00015 
.00020 
.00060 
.00095 
.00130 
.00150 
.00155 
.00165 
.00235 
.00270 
.00320 
.00380 
.00425 
.00475 


SuccesHive 

elongation 

perinch. 


Inch. 
0. 

.00015 
.00005 
.00040 
.00035 
.00035 
.00020 
.00005 
.00010 
.00070 
.00085 
.00060 
.00060 
.00045 
.00050 


Permanent 


0. 
0. 


Inch. 


Successive 

permanent 

set. 


Remarks, 


0. 
0. 


Ineh. 


Initinl  load. 


EluHtic  limit. 


Tensile  strength. 


General  summary. 


Teiuile  Btieiisth  per  square  inch  of  original  section pounds..  106,000 

Elastic  limit  per  square  inch  of  original  section do...    48,000 

ElongatioD  per  incD  after  rupture inch..      .1500 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .  00165 

Reduction  in  diameter  at  point  of  rupture do...       .065 

Reduction  in  area  after  mpture,  per  cent  of  original  section 23.9 

Position  of  rupture ''.54from  neck 

Character  of  broken  surface fine  granular,  80  per  cent;  dull  silky,  20  per  cent 

Elongation  of  inch  sections M9,*^U 
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CABRIEB  BINGS,  6-POUNDEB   GUNS. 


No.  7318. 

Marks, '^e"" 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

ElonKation 
per  inch. 

Succeasive 

elongation 

perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

1 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
55,000 
59,000 
60,000 
61.000 
62,000 
63,000 
64,000 
65,000 
66,000 
123,450 

Inch. 
0. 

.00010 
.00025 
.00000 
.00095 
.00130 
.00165 
.00185 
.00205 
.00240 
.00255 
.00295 

Inch. 
0. 

.00010 
.00015 
.00035 
.00035 
.00035 
.00035 
;00020 
.    .00020 
.00035 
.00015 
.OOMO 

Inch. 
0. 
0. 

Inch. 
0. 
0. 

Initial  load. 

1 

__ 

i 

Elastic  limit. 

1 

Tensile  strength. 

.00325            .00030 

.00365 
.00395 
.00445 

.00040 
.00030 
.00050 

( 

' 

1 

! "  ' 

General  summary. 

Tensile  strength  per  square  Inch  of  orieinal  section pounds. .    123, 460 

Elaatic  limit  per  square  inch  of  original  section do. . .     59, 000 

Elongation  per  inch  after  rupture inch. .       .  1100 

Elongation  per  inch  under  strain  at  elastic  limit do. . .     .00205 

Reduction  in  diameter  at  point  of  rupture do. . .         .  045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture ".74  from  neck 

Character  of  broken  surface fine  granular;  silky  spot  at  circumference 

Elongation  of  inch  sections '^09  ".13* 


GABBIEB  BINGS,  6-FOUNDEB   QUNS. 
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No.  7319. 

Marks/ ^c"" 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 
loads  per 
square 
Inch.  • 


Pounds. 
1,000 
A.  000 
10,000 
20,000 
30,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58.000 
113,500 


iri^noBfion'  Successive 


Itich. 

0, 
.00015 
.00090 
.00065 
.00100 
.00140 
.00180 
.00185 
.00195 
.00280 
.00316 
.00360 
.00400 
.00450 
.00500 


Inch, 
0. 

.00015 
.00015 
.00035 
.00065 
.00040 
.00040 
.00005 
.00010 
.00105 
.00085 
.00045 
.00010 
.00050 

.ooa^o 


Permanent 
set. 


Inch. 

0. 

0. 


Successive 

permanent 

set. 


Inch, 

0. 

0. 


Remarks. 


Initial  load. 


Elastic  limit. 


TenHile  strength. 


General  summary. 

Tensile  strength,  per  square  inch  of  original  section pounds..  113,600 

ElaMic  limit,  per  sauare  inch  of  original  section do...    52,000 

Elongation  per  Incn  after  rupture inch..     .1850 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00105 

Reduction  in  diameter  at  point  of  rupture do...       .065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 23.9 

Position  of  rapture 1^.02  from  neck 

Character  of  broken  surface fine  granular,  85  per  cent;  silky,  15  per  cent 

Elongation  of  inch  sections «.lb^,f.l2 
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GABBIEB   BINOS,  6-POUKDEB   GUNS. 


Marks/' ?« 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


No.  7373. 


Founds. 
1,000 
5,000 
10,000 
20,000 
80,000 
87,000 
88.000 
89,000 
40,000 
41,000 
42,000 
72,100 


Inch. 

0. 
.00010 
.00035 
.00060 
.00100 
.00135 
.010;^ 
.01100 
.01200 
.01360 
.01460 


Inch. 
0. 

.00010 
.00025 
.00025 
.00040 
.00035 
.00900 
.00065 
.00100 
.00150 
.00110 


Permanent 
set. 


Inch. 

0. 

0. 


Successive 

permanent 

set. 


Remarks. 


Inch. 

0. 

0. 


Initial  load. 


ElajBtic  limit 


Tensile  strength. 


General  summary. 

Tensil e  strength  per  pquare  inch  of  original  section • pounds. .  72, 1 00 

Elastic  limit  per  square  inch  of  original  section do. . .  37, 000 

Elongation  per  Inch  after  rupture inch . .    .  8350 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00135 

Reduction  in  diameter  at  point  of  rupture do. . .      .  155 

Reduction  in  area  after  rupture,  per  cent  of  original  section 61. 9 

Position  of  rupture at  the  middle  of  the  stem 

Character  of  broken  surface fine  silkv 

Elongation  of  inch  sections ".86*,  ".31 

TABULATION  OF  STEEL  SPECIMENS  FROM  S-POUNDER  AND  15- 
POUNDER  OUN  MOUNTS.     {STEMS  OF  SPECIMENS,  i^'  LONG.) 

CARRIER  RINGS  OF  6-POUNDER  GUNS,  STEEL  PORGINGS. 


No.  of 

test. 

Marks 
on  speci- 
men. 

Diam- 
eter. 

Sec- 
tional 
area. 

Elastic 

limit 

per 

square 
inch. 

Tensile 
strength 

per 
square 

inch. 

Elon- 
gation 

in  2 
inches. 

Con- 
trac- 
tion of 
area. 

Appearance  of 
fracture. 

Elonga- 
tion of 
inch 
sections. 

7817 

7318 

7319 
7378 

Inch. 
.605 

.505 

.505 
.505 

Sq.  in. 
.20 

.20 

.20 
.20 

Pounds. 
48,000 

59,000 

52,000 
^7.000 

Pounds. 
106,000 

123,450 

113,500 
72, 100 

Perct. 
15.0 

11.0 

13.5 
33.6 

Perct. 
23.9 

16.9 

23.9 

51.9 

1 

Fine    granular   80 
per     cent,     dull 
silky  20  per  cent. 

Finegranular.silky 
spot  at  circumfer- 
ence. 

Fine    granular    85 
per  cent,  silky  15 
per  cent. 

Fine  silky. 

.19*,   .11 

.09,     .13* 

.15*,   .12 
-.36*,   .31 

PIVOT  SOCKETS-15-POUNDER  GUN  MOUNTS. 


STEEL  CASTINGS. 


•103 


• 


PIVOT    SOCKETS 15-POUNDER   GUK   MOUNTS. 
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No.  7224. 

JiaiKS,  2P816 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied    { 
loadeper 
per  square 
inch. 


Pounds. 
1,000 
\000 
10,000 
20,000 
2^000 
27,000 
28,000 
29.000 
30,000 
81,000 
82,000 
33.000 
73.500 


EloDgatioD 
per  inch. 


Inch. 

0. 
.00010 
.00025 
.00060 
.00090 
.00100 
.00170 
.00215 
.00286 
.00800 
.OOMO 
.00605 


Successive 

elongation 

per  inch. 


Inch. 
0. 

.00010 
.00015 
.00085 
.00080 
.00010 
.00070 
.00045 
.00070 
.00075 
.00060 
.00065 


Permanent 
set. 


Suocesfdve 

permanent 

set. 


Remarks. 


Inch. 

0. 

0. 


Inch. 
0. 
0. 


.fc . . 


I 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  73, 500 

Elastic  limit  per  square  inch  of  original  section .do. . .  27, 000 

Elongation  per  incn  after  rupture Inch. .    .  1960 

Elofigstioni»er  inch  under  strain  at  elastic  limit do. . .  .  00100 

Rnluction  fn  diameter  at  point  of  rupture do. . .     .  055 

Reduction  in  area  after  rupture, per  cent  of  original  section 20.5 

Posiifon  of  rupture I'MO  from  neck 

Chamcter  of  broken  Rirface granular  86  per  cent,  silky  15  per  cent 

Elongation  of  inch  sections ''.20*,  ".19 


No.  7225. 

Marks,  2P815 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


I 


Applied 

loads  per 

square 

inch. 


Potind*. 
1,000 
5,000 
10,000 
X,000 
25,000 
27,000 
28,000 
29,000 
80.000 
81,000 
82.000 
88,000 
72.S00 


Elonaation  S^^^HnS 
perTch.    ^^'XSS" 


Inch. 

0. 
.00015 
.00085 
.00065 
.00085 
.00095 
.00100 
.00615 
.00575 
.00665 
.00746 
.00880 


Inch. 
0. 

.00015 
.00020 
.00080 
.00020 
.00010 
.00005 
.00415 
.00060 
.00090 
.00080 
.00085 


Permanent  S?™2fpm 
_-A         ,  permaneiit 

^^-       '       set. 


Remarks. 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial  load. 


£la.«tic  limit. 


Tensile  strength. 


General  mmmartj. 

Teoidle  sttrength  per  square  inch  of  original  section pounds. .  72, 500 

Elastic  limit  per  square  inch  of  original  section do. ..  28, 000 

Elongation  per  inch  after  rupture Inch . .    .  2250 

Elongation  per  inch  under  siraln  at  elastic  limit do. . .  .  00100 

Redaction  in  diameter  at  point  of  rupture,- do. . .      .065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 23. 9 

Position  of  rupture 1".  from  neck 

Character  of  broken  surface granular  60  per  cent,  silky  40  per  cent 

Elongation  of  inch  sections ".21,  ".24* 
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No.  7230. 


Marks,  ^I'/s 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
25,000 
29,000 

80,000 

31.000 
32,000 
33,000 
84,000 
69,900 


Elongation 
per  inch. 


Successive 

elongation 

per  inch. 


{ 


Inch.  I 
0. 

.00005 
.00020 
.00060 
.00070 
.00095 
.00100 
.00600 
.00700 
.00800 
.00890 
.08990 


Inch. 
0. 

.00005 
.00015 
.00030 
.00020 
.00025 
.00005 
.00500 
.00100 
.00100 
.00090 
.00100 


Permanent 
net. 


SuccessiTe 

permanent 

set. 


Inch. 
0. 
0. 


Remarks. 


Inch. 

0. 

0. 


Initial  load. 


ElaHtic  limit. 


Tensile  strength. 


(reneral  summary. 


Ten.Hile  strength  per  square  inch  of  original  section 

Klaxtic  limit  per  square  inch  of  original  section 

Elongation  per  inch  after  rupture 

Elongation  per  inch  under  strain  at  elastic  limit 

Reduction  in  diameter  at  point  of  rupture 

Reduction  in  area  after  rupture,  per  cent  of  original  section. 

Position  of  rupture 

Character  of  broken  surface 

Elongation  of  inch  sections 


pounds..  69,900 

do...  29,000 

inch . .     .  16o0 

do...  .OOOdD 

do...      .04.=» 

16.9 

".60  from  neck 

granular,  silky  spot  at  circumferenc>> 
".15,  ".!.>* 


No.  7231. 

Marks,  ^1^5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 


vi^«-«ti/^n  Successive ,  pn«*»«T^oTit'  Successive 
^?ffch    I  ^^:^?Cr  ■      ^         permanent. 


•set. 


Remarks. 


set. 


Poumlg. 
1,000 
5,000 
10.000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26.000 
27,000 
62.6.T0 


Inch. 

0. 
.00010 
.OOOi*) 
.00060 
.00070 
.00085 
.00160 
.00226 

.oo;«o 

. 004ftO 
.00550 


Inch. 

0. 
.00010 
.00015 
.00035 
.00010 
.00015 
.00075 
.00065 
.00115 
.00110 
.00100 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  mmmartf. 


Tensile  strength  per  square  inch  of  original  section pounds. .  62, 650 

Elastic  limit  per  sqiiare  inch  of  original  section do. . .  22, 000 

Elongation  per  incn  after  rupture inch. .    .  1000 

Elongation  per  inch  under  ntrain  at  elastic  limit do. . .  .  00085 

Reduction  In  diameter  at  point  of  rupture do. . .      .  0;v> 

Reduction  in  area  tiller  rupture,  per  cent  of  original  wctlon 13. 2 

Position  of  rupture ".80  from  neck 

Chamctcr  of  broken  surface granular,  silvery  luster,  silky  spot  at  cin^umference 

Elongation  of  inch  sections 'M2*,  ".08 
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No.  7232. 

Marks,  2  p  s  is 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2. 


]<m£per    Elongation  f)JSS!}][®  Permanent 


set. 


Successive 

pennanent 

set. 


Pimnd$. 
1,000 
^000 
10,000 
201000 
25.000 
28,000 
29.000 
30,000 
31.000 
S2.000 
33,000 
31,000 
^.850 


Inch. 
0. 
.00005 

.00020 
.00050 
.00070 
.00085 
.00095 
.00776 
.00675 
.00965 
.01065 
.01176 


Inch. 
0. 
.00005 
.00015 
.00090 
.00020 
.00015 
.00010 
.00680 
.00100 
.00090 
.00100 
.00110 


Inch. 

0. 

0. 


Inch. 
0. 
0. 


emarks. 


Initial  load. 


Elfustic  limit. 


Tensile  Htrengrth. 


General  summary. 

Temdle  strength  per  square  inch  of  original  section pounds . .  64 .  850 

SlaMic  limit  per  square  inch  of  original  section do. . .  29, 000 

Elongation  per  inch  after  rupture inch . .    .  lOTiO 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00095 

Kednction  in  diameter  at  point  of  nipture do. . .      .035 

Reduction  in  area  after  rupture,  per  cent  of  original  section 132 

Poidtion  of  rupture ".(>8  from  neck 

rharacter  of  broken  surface granular  80  per  cent,  silky  20  per  cent 

Elongation  of  inch  sections ".11*.  ".10 


No.  7233. 

Marks,  psis 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 


Successive 


louts  p«r    Elongation  °,"^^'= 


FoundM. 

1,000 

5,000 

10,000 

ao.ooo 

90,000 
32,000 
38.000 
34,000 
35,000 
36,000 
37,000 
38.000 
4»,9M 


Permanent 
set. 


Inch. 
0. 
.00005 

.00020 
.00065 

.00100 
.00110 
.00115 
.00965 
.01050 
.01150 
.01250 
.01375 


Inch. 
0. 
.00005 

.00015 
.00035 
.00045 
.00010 
.00005 
.00870 
.00065 
.00100 
.00100 
.00125 


Successive 

permanent 

set. 


Remarks. 


1       Inch. 
0. 
0. 

Inch. 
0. 
0. 

::::::::::::::::::::::: 



1 

Initial  load. 


Elastic  limit. 


Tensile  strength. 


General'iumm  ary. 

Tensile  strength  per  square  inch  of  original  section poimds. .  69, 950 

Elastil  limit  per  souare  inch  of  original  section do. . .  33, 000 

Elongation  per  inch  after  rupture inch . .    .1600 

Elangatlon per  inch  under  strain  at  elastic  limit do. . .  .  00115 

Reduction  in  diameter  at  point  of  rupture do. . .      .0  >*> 

ReductioD  in  area  after  rupture,  per  cent  of  original  section 1<».  9 

Pnrition  of  rupture I'MO  from  n vv k 

f  haracter  of  broken  surface granular,  silky  spot  at  circumferonct' 

iClongation  of  inch  sections ".15.  ".17* 
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No.  7234. 

Marks,  ^^^5 

Diameter,  '-.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


I  Applied 

'  loAdRper 

'  itquare 
I      inch. 


Pounds, 
1,000 
5,000 
10,000 
20.000 
21.000 
22,000 
28,000 
24,000 
25,000 
26,000 
58,400 


Elongation 
perinch. 


Successive 

elongation 

per  inch. 


Permanent 
set. 


Successive  - 

permanent 

set. 


Remarkjt. 


Inch. 
0. 

.00010 
.00080 
.00075 
.00095 
.00145 
.00285 
.00815 
.00403 
.00485 


Initial  load. 


Inch.  \      Inch.             Inch. 

0.  1      0.             ,      0. 

.00010  10.             1      0. 

.00020  ; 

.00045     1 Elastic  limit. 

.00020    I  ' I 

.00050  ! I 

.00090  , 

.00080    ' ' I 

.00085  

.00085 

Tensile  strength. 


I 


General  summary. 

Ten.«*ile  strength  per  square  inch  of  original  section pounds. .    58, 400 

Elastic  limit  per  square  inch  of  original  section do. . .    20, 000 

Elongation  per  incn  after  rupture inch. .      .  0750 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .  00075 

Reduction  In  diameter  at  point  of  rupture do. . .       .  025 

Reduction  In  area  after  rupture,  per  cent  of  original  section 9. 5 

Position  of  rupture ".55  from  neck 

Character  of  broken  suf  ace granular,  silvery  luster,  si  Iky  spot  at  circumference 

Elongation  of  inch  sections ''.06*,  ".(If 

No.  7235. 

Marks,  ^1^5 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 


Successive 


l-^AEf'    =i??f?«r  elS^JS 


.square 
Inch. 


Pounds. 
1,000 
5.000 
10,000 
20.000 
29,000 
30,000 
81,000 
82,000 
88,000 
84,000 
35,000 
71,000 


per  Inch. 


Inch. 
0. 

.00015 
.00080 
.00070 
.00110 
.00115 
.00716 
.00775 
.00850 
.00950 
.01040 


perlnch. 


Inch. 
0. 
.00015 
.00015 
.00040 
.00040 

.oooa5 

.00600 
.00060 
.00075 
.00100 
.00090 


D^«».<.na»»i  Successive 

P*'"^"®'*^' permanent 

*^®^-  set. 


Inch. 
0. 
0. 


Inch. 

0. 

0. 


Remarks. 


Initial  load 


Elastic  limit 


Tensile  •«trength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  71 ,  000 

Eliu^tic  limit  per  square  inch  of  original  section do. . .  SO,  000 

Elougation  per  Incn  after  rupture inch. . ^  .  1450 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00115 

Reduction  in  diameter  at  point  of  rupture do. . .      .045 

Reduction  in  area  after  rupture,  pertcent  of  original  section 16. 9 

Position  of  rupture ".85  from  neck 

Character  of  broken  surface granular,  wlky  spobat  circumference 

Elougation  of  inch  sections ".16*,  ".14 
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A  155 


No.  7274. 

Marks,  psTt 

Diameter  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


?^        ^''^^^^'      perlnch. 


Pfmnd9. 
1.000 
5,000 
10.000 
19.000 
20,000 
21.000 
22.000 
23.00J 
24.000 
M„Vi0 


Inch. 
0. 
.00010 
.00085 
.00065 
.00115 
.00165 
.00230 
.OOSIO 
.OOidO 


Inch, 
0. 
.00010 
.00025 
.00080 
.00060 
.00050 
.00065 
.00110 
.00110 


Pennanent 
set. 


Succendve 

permanent 

set. 


Inch. 
0. 
0. 


Inch. 

0. 

0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  58, 550 

Elffiiticliinit  per  square  inch  of  original  section do...  19,000 

Elongation  per  incn  aft«r  rupture inch..  .1550 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00065 

Beduction  in  diameter  at  point  of  rupture do. . .      .045 

Btduction  In  area  after  rupture,  per  cent  of  original  section 16. 9 

Poation  of  rupture ".7  from  neck 

Cittiacter  of  broken  surface medium  coarse  granular,  brilliant  facets 

Elongation  of  inch  sections 'M4,'M7» 


No.  7236. 

Marks,  psw 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Giiuged  length,  2". 


Applied  I 

loans  per  'Elongation 

Hinare  '  per  inch. 
inch. 


PtmndM. 
1,000 
5,000 

10.000 
20,000 
^000 
28,000 
29,000 
S0,0O0 
31,000 
32.000 
SS,0OO 
Si,0OO 
S5.00O 
70,960 


Inch. 

0. 
.00010 
.00080 
.00065 
.00060 
.00095 
.00100 
.00105 
•00425 
.00750 
.00625 
.00900 
.01000 


SuccessiTe 

elongation 

per  inch. 


Permanent 
set. 


Inch. 
0. 

.00010 
.00020 
.00035 
.00015 
.00015 
.00005 

.oooa5 

.00620 
.00:)25 
.00075 
.00075 
.00100 


Inch. 

0. 

0. 


Successive 

permanent 

set. 


Inch. 

0. 

0. 


Remarks. 


Initial  load. 


■ 


Elastic  limit. 


.   Tensile  strength. 


General  summary. 

Tensile  Ptrength  per  square  inch  of  original  section pounds..  70, 950 

E««ic  limit  per  !«quare  Inch  of  original  section do. ..  80, 000 

E  ongatlon  per  Inch  after  rupture inch . .    .  16(H) 

Elongition  per  inch  under  strain  at  elastic  limit do  . .  .  00105 

Rwuciion  in  diameter  at  point  of  rupture do. . .      .  01.> 

l^wtjon  in  area  after  rupture,  per  cent  of  original  section 1(>.  9 

r»iiion  of  rupture ".30  from  neck 

Chaacter  of  broiccn  surface granular,  silky  spot  at  circumference 

^Dgati«nof  Inch  sections ".15.  ".17* 
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No.  7331. 

Marks,  ^|?6 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 


Poujidf. 
1,000 
5,000 
10,000 
20,000 
30,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 


Elongation 
permch. 


Inch. 
0. 
.00010 
.00030 
.00065 
.00105 
.00110 
.00115 
.00600 
.00700 
.00775 
.00690 
.00060 


Successive 

elongation 

per  inch. 


Inch. 
0. 

.00010 
.00020 
.00035 
.00040 
.00005 
.00005 
.00485 
.00100 
.00075 
.00115 
.00060 


Permanent 
set. 


Inch. 

0. 

0. 


Successive 

permanent 

ftet. 


Remarks. 


Inch. 
0. 
0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  nummary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  76, 900 

Elastic  limit  i>er  sqtiare  inch  of  original  section do. . .  33, 000 

Elongation  per  inch  after  rupture inch . .    .  1500 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001 15 

Reduction  in  diameter  at  point  of  rupture do. . .      .  015 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture ".40  from  neck 

Character  of  broken  surface granular  80  per  cent,  silky  20  per  cent 

Elongation  of  inch  sections ".18,  ".17* 

No.  7336. 

Marks,  ^^?5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per   Elongation 


square 
inch. 


per  inch. 


Pound9. 
1,000 
5,000 
10,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
60,900 


Inch. 

0. 

.00015 
.00060 
.00070 
.00085 
.00100 
.00110 
.00150 
.00225 
.00335 
.00460 
.00550 
.00640 
.00735 
.00860 


SuccesBive 

elongation 

perinch. 


Inch. 
0. 

.00015 
.00015 
.00040 
.00015 
.00015 
.00010 
.00040 
.00075 
.00110 
.00125 
.00090 
.00090 
.00095 
.00125 


Permanent 
set. 


Inch. 
0. 
0. 


Successive 
permanent 


Inch. 

0. 

0. 


Remarks. 


Initial  load. 
Elastic  limit. 


Tensile  Hlrength. 


General  tummary. 

Tensile  strength  per  square  Inch  of  original  section pounds..  60.900 

Elastic  limit  per  square  inch  of  original  section do...  19,000 

Elongation  per  incii  after  rupture inch . .    .  1050 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  . 00070 

Reduction  in  diameter  at  point  of  rupture do. . .      .035 

Reduction  in  area  after  rupture,  per  cent  of  original  section 13.2 

Position  of  rupture ".50  from  neck 

Character  of  broken  surface granular,  silvery  luster 

Elongation  of  inch  sections ".ii*/M0 
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No.  7337. 

Marks,  ^|?5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Succewive 


lo^per     Elonmtion  S"^«Jj;^ 

square     ;  perTnch.*  ^i???;???'' 
Tnch.      '  per  Inch. 


I\>ttmdg. 
1«000 
5,000 
10,000 
15,000 
IK,  000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 

as,  000 

27,000 
59,950 


Inch, 

0. 
.00010 
.00090 
.00015 
.00060 
.00065 

.oooeo 

.00095 

.00140 
.00265 
.00850 
.00450 
.00540 
.00625 


Indi. 

0. 
.00010 
.00020 
.00015 
.00015 

.oooa^ 

.00015 
.00015 
.00045 
.00125 
.00065 
.00100 
.00090 
.00085 


Permanent 
set. 


Inch. 

0. 

0. 


Successive 

permanent 

set. 


Inch. 

0. 

0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  59, 950 

Elastic  limit  per  sqiiare  inch  of  original  section do. . .  19, 000 

Elongation  per  Incn  after  rupture inch. .    . 0900 

Ekmgmtion  per  Inch  under  strain  at  elastic  limit do. . .  .  00065 

Reduction  in  diameter  at  point  of  rupture do. . .      .  025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9.5 

Porition  of  rupture ".85  from  neck 

rhaiBCterof  broken  surface granular,  silvery  luster 

Elongation  of  inch  sections ".10*,  ".08 


No.  7338. 

Marks,  p  s  is. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loaosper 

sqiune 

inch. 


Amisds. 
1,000 
5,000 
10,000 
20,000 
2S,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
90,000 
56,500 


m^^.^**^n  Successive 

^ffch     Elonwtlon 
per  men.     p^jf^ch. 


Inch. 
0. 

.00010 
.00080 
.00075 
.00096 
.00100 
.00140 
.00450 
.00S25 
.00575 
.00680 
.00775 


Inch, 
0. 

.00010 
.00020 
.00045 
.00020 
.00005 
.00040 
.00810 
.00075 
.00050 
.00105 
.00095 


Permanent 
set. 


Inch. 
0. 
0. 


Successive 

permanent 

set. 


Remarks. 


Inch. 

0. 

0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    56, 600 

ElMtic  limit  per  square  inch  of  original  section do...    24,000 

Elongadon  per  incn  after  rupture inch . .     .  0500 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00100 

Redoctlon  in  diameter  at  point  of  rupture do. . .       .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9.5 

FiQBition  of  rupture ".60  from  neck 

Charscter  of  broken  surface granular  60  per  cent,  dull  silky  40  per  cent 

BoogatUm  of  inch  sections 04,  .06* 
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No.  7339. 

Marks,  ^1% 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Appliel 

loads  per 

square 

Inch. 

Elongation 
per  Inch. 

Successive 

elongation 

perlnch. 

Permanent  ^SS^^J^, 
f         permanent 

^^-              set. 

I 

•  Remarks. 

! 

PowuU. 
1,000 
5,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
63.500 

Inch. 
0. 

.00010 
.00030 
.00070 
.00080 
.00085 
.00095 
.00140 
.00175 
.00250 
.00340 
.00460 
.00510 
.00640 

Inch. 
0. 

.00010 
.00020 
.00040 
.00010 
.00005 
.00010 
.00045 
.00035 
.00075 
.00090 
.00120 
.00050 
.00130 

Inch.             Ifich. 

0.             i      0. 
0.                   0. 

Initial  load. 

1 

::::::::::::!:::::::::::: 

....  1   .... 

Elastic  limit. 

1 " 

1 

' 1 

' 

- 

............1........  . 

1 

Tensile  strength. 

1 

General  tammarv. 

Tensile  strength  per  square  inch  of  original  section pounds. .  66, 500 

Elastic  limit  per  sauare  inch  of  original  section do. . .  23,  IKX) 

Elongation  per  inch  after  rupture inch..    .  1750 

Elongation  per  inch  under  strain  at  elastic  limit '. do. . .  .  O0O95 

Reduction  in  diameter  at  point  of  rupture do. . .      .  055 

Reduction  in  area  after  rupture,  per  cent  of  oriirinal  section 20. 5 

Position  of  rupture ".90  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ".18*,  ".17 


No.  7346. 

Marks,  2^pf  15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 


Pound9. 
1,000 
5,000 
10,000 
20,000 
29.000 
30,000 
31,000 
32,000 
33,000 
34,000 
61,850 


Klonffation 
perlnch. 


Inch. 

0. 
.00010 
.00080 
.00065 
.00100 
.00150 
.01250 
.01355 
.01500 
.01650 


Successive 

elongation 

perlnch. 


Inch. 
0. 

.00010 
.00020 
.00035 
.00035 
.00050 
.01100 
.00105 
.00145 
.00150 


Permanent  Successive 
permanent  permanent 

^'*  set. 


Inch. 
0. 
0. 


Inch. 
0. 
0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  61,  R>V) 

Elastic  limit  per  square  inch  of  original  section do. . .  29.  QUO 

Elongation  per  Inch  after  rupture inch. .    .  21'J0 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00100 

Reduction  in  diameter  at  point  of  rupture do...      .075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27. 4 

Position  of  rupture ".50  from  neck 

Character  of  broken  surface dull  gray,  amorphous^ 

Elongation  of  inch  sections ".17,  ".25* 
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No.  7347. 

Marks,  2^^?i5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied    I 

liquAre       per  inch. 
inch. 


Foundtf. 
1,000 
5.O00 
lO.OOO 
20.000 
29,000 
90,000 
31,000 
32,000 
$3,000 
31,000 
70.100 


Inch, 
0. 
.00010 
.00035 

.00080 
.00120 
.00145 
.00170 
.00850 
.01000 
.01100 


SuccesBlve 

elonsBtion 

perlncb. 


Inch. 
0. 

.00010 
.00025 
.00045 
.00010 
.00025 
.00025 
.00680 
.00150 
.00100 


Permanent 
set. 


Inch. 

0. 

0. 


Successive 

permanent 

set. 


Inch. 

0. 

0. 


Remarlcs. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strenfl^th  per  square  inch  of  original  section pounds. .  70, 100 

£la»tic  limit  per  square  inch  of  original  section do. . .  29, 000 

£loii8mti<Mi  per  inch  after  rupture Inch . .    .  2150 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00120 

deduction  in  diameter  at  point  of  rupture do. . .      .  065 

Hedaction  in  area  after  rupture,  per  cent  of  original  section 23. 9 

P'Mtion  of  rupture ".70  from  neck 

Chinwrter  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ".19,  ".24* 

H.  Doc.  508 8 
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No.  7262. 


MarLs,  3  p  y  is 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


lo-M&per  Elon^tion  S"cc^}ve  ^ilS;^^!!.^ 

square       perfnch.   ■^^iSXoh  ^«t.         Permanent 


perlnch.  I       '^^• 


set. 


Remarks. 


1,000 
^000 
10.000 
20^000 
29.000 
90,000 
31.000 
32.000 
S3. 000 
S4.0QO 
72.600 


0. 
.00010 
.00035 

.00070 
.00100 
.00120 
.00145 
.00600 
.00875 
.00950 


Inch. 
0. 

.00010 
.00025 
.00085 
.00080 
.00020 
.00025 
.00655 
.00075 
.00075 


Inch. 

0. 

0. 


Inch. 

0, 

0. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  nummary. 

TeiMile  strength  per  square  inch  of  original  section pounds. .  72, 600 

EUnic  limit  per  sq  uare  inch  of  original  section do ...  29, 000 

El«ingation  per  inch  after  rupture inch. .    .  1750 

Exoneration  per  inch  under  .strain  at  elastic  limit do.  \  \  .  00100 

Rf^Qction  in  diameter  at  point  of  rupture do. . .      .055 

Redoa^on  In  area  after  rapture,  per  cent  of  original  section 20. 5 

Pnwiion  of  rupture F.06  from  neck 

•  naracter  of  broken  surface granular,  silky  spot  at  circumference 

El^mgation  of  inch  sections w.iy^ » 18* 

No.  7212. 

Marks,  pyi2 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

toads  per 

square 

liich. 


l.OOO 
5.O00 
10,000 
20,000 
27.000 
2^.000 
29,000 

ao,ooo 

31.000 
32.000 

09,200 


Elonsation 
per  mch. 


Inch. 
0. 
.00010 
.00080 
.00065 
.00095 
.00240 
.00325 
.00600 
.00700 
.00825 


Successive 

elongation 

per  inch. 


Inch. 
0. 

.00010 
.00020 
.00035 
.00080 
.00145 
.00065 
.00176 
.00200 
.00125 


Pennanent  Successive 


set. 


Inch. 

0. 

0. 


permanent  | 
set. 


Remarks. 


Inch. 
0. 
0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Trnrile  strength  per  square  inch  of  original  section ponnds..  60,200 

EU«<ic  limit  per  .square  inch  of  original  secuon do...  27,000 

EIoRgatioo  per  inch  alter  rupture inch..    .1950 

Elongation  per  inch  under  stmni  at  elastic  limit   do...  .00095 

Rrduction  in  diameter  at  point  of  rupture do...      .055 

R«<iu<*tion  in  area  after  rupture,  per  cent  of  original  section 20.6 

P'#ition  of  rupture ".8  from  neck 

rharacter  of  broken  surtace granula r  60  per  cent,  sil  ky  40  per  cen  t 

EiQogatlon  of  inch  BectioDs ".17,  ".22* 
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No.  7226. 

Marks,  2  p  y  is 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 


Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
88,000 
84,000 
85,000 
86,000 
87,000 
38,000 
49,900 


EloDffation 
per Inch. 


Inch. 

0. 
.00015 
.00080 
.00060 
.00100 
.00110 
.01060 
.01090 
.01160 
.01250 
.01360 


Successive 

elongation 

perlnch. 


Permanent 
set. 


Inch. 
0. 

.00015 
.00015 
.00030 
.OOCIO 
.00010 
.00950 
.00030 
.00070 
.00090 
.00110 


Inch. 
0. 
0. 


Successive 

permanent 

set. 


Inch. 

0. 

0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  mmmary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  49, 900 

Elastic  limit  per  square  inch  of  original  section do. . .  S3, 000 

Elongation  per  inch  after  rupture inch..     .OoT* 

Elongation  per  Inch  under  strain  at  elastic  limit do. . .  .  GUI  10 

Reduction  in  diameter  at  point  of  rupture do. . .      .015 

Reduction  in  area  after  rupture,  per  cent  of  original  section 5. 7 

Position  of  rupture. ".40  from  net-k 

Character  of  broken  surface silky,  trace  of  granulation 

Elongation  of  inch  sections ".08*,  ".03 


No.  7263. 

Marks,  2  p  y  15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 


Elongation  fi'J^J^  Permanent 


per  inch. 


per  inch. 


D^M 


Successive 

permanent 

set. 


Remarks. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
33,000 
34,000 

a^.ooo 

36,000 
37,000 
38,000 
75,900 


Inch. 

0. 
.00010 
.00035 
.00070 
.00115 
.00135 
.00750 
.00975 

.oiaw 

.01125 
.01225 


Inch. 

0. 
.00010 
.00026 
.00035 
.00045 
.00020 
.00615 
.00225 
.00076 
.00075 
.00100 


Inch. 

Inch. 

0. 

0. 

0. 

0. 

Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  mtnmarfj. 

Tensile  strength  per  square  inch  of  original  section , pounds. .  7.i.  900 

Ehisllo  limit  per  square  inch  of  original  section do...  33, mx) 

Elongation  per  inch  after  rupture inch . .    . I'luo 

Elongation  per  inch  under  strain  at  elaHlic  limit do. . .  ,  0()l  i.') 

Kc'duction  in  diameter  at  point  of  rupture do. . .      .Um 

R»»ductIon  in  area  after  nipture.  jkt  cent  of  oriiriiial  section 2:*.  9 

Position  of  rupture 1"  from  nc^k 

Character  of  broken  surface granular,  silky  ainyi  at  cinuimfori'iur 

Elongation  of  inch  soction.s ".28*, ".lt> 
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No.  7264. 
Marks,  2?yi5 

Diameter,  ".505. 

Sectional  area,  .20  uquare  inch. 

Gau^d  length,  T, 


Applied    , 

loMs  per    Elongation 

fiquare       per  Inch. 

inch. 

SuccesRlye 

elongation 

per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

'    PifundM.           Inch. 
1         1,000          0. 
1         5,000            .00010 
1       10.000            .00035 

Inch. 
0. 

.00010 
.00025 
.00045 
.00050 
.00065 
.00070 
.00130 
.00080 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load 

• 

Elastic  limit. 
Tensile  strength. 

■       20.000            .00080 

26.000         .ooiao 

27.000            .00195 

'28.000             .00265 

; 

29.000            .00896 

30,000            .00125 

1       31.000            .00530 

.00105 

S       08,900     

t 

J 

""       '        1                      1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  68,900 

Elssdc  limit  per  square  inch  of  original  section do. . .  26, 000 

Elongation  per  incn  after  rupture inch. .    .  2350 

Elongation  per  inch  under  strain  at  elastic  limit do...  .00130 

Reduction  in  diameter  at  point  of  rupture do . . .      .065 

Ri-daction  in  area  after  rupture,  per  cent  of  original  section 30. 7 

P>«>ition  of  rupture ".6  from  neck 

Character  of  broken  surface dull  sll ky 

Elongation  of  inch  sections ".28*,'M9 


No.  7271. 

Marks,  2Pyi5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

!K)uare 

inch. 


Pounds. 

1,000 

5,000 

10.000 

20,000 

30.000 

:.i.ooo 

35.000 
36,000 
37.000 
38,000 
39,000 
74.400 


Elongation 
per  Inch. 


Inch. 
0. 
.00010 
.00065 
.00065 
.00100 
.00125 
.00900 
.00950 
.01000 
.01100 
.01215 


Successive 

elongation 

per  Inch. 


Inch. 
0. 

.00010 
.00025 
.00030 
.00035 
.00025 
.00775 
.00050 
.00060 
.00100 
.00115 


!  Permanent 
set. 


Inch. 

0. 

0. 


Successive 

permanent 

set. 


Remarks. 


Inch. 

0. 

0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  (Strength  per  square  inch  of  original  section pounds. .  74, 40o 

Elastic  limit  per  square  inch  of  original  section do. ..  34, 000 

Elongation  per  inch  after  rupture inch . .    .  1750 

Elonmktion  per  Inch  under  strain  at  elastic  limit do.  - .  .  00125 

R«daeUon  in  diameter  at  point  of  rupture do. . .      .  055 

R^uction  in  area  after  rupture,  per  cent  of  original  section 20. 5 

I'wition  of  rupture ".85  from  neck 

f'harai'ter  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ".16/M9* 
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No.  7249. 

Marks,  |?i5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

Inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
25,000 
28,000 
29,000 
80,000 
31,000 
82,000 
88,000 
34,000 
70,900 


Elongation 
per  inch. 


Inch. 

0. 

.00010 
.00080 
.00060 
.00076 
.00090 
.00095 
.00825 
.00500 
.00576 
.00660 
.00725 


Succeasive 

elongation 

per  inch. 


Inch. 

0. 

.00010 
.00020 
.00080 
.00016 
.00015 
.00005 
.00230 
.00175 
.00075 
.00075 
.00075 


Permanent 
set. 


Inch. 
0. 
0. 


Successdve 
permanent 

set. 


Inch. 

0. 

0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  Inoh  of  original  section pounds. .  70, 900 

Elastic  limit  per  square  inch  of  original  section do. . .  29,  OCK) 

Elongation  per  incn  after  rupture inch. .    .  0650 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00095 

Reduction  in  diameter  at  point  of  rupture do. . .      .  020 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9. 5 

Position  of  rupture ".90  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ".06,  ".07* 

No.  7265. 

Marks,  I  ?y  i6 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
29,000 
30,000 
81,000 
82,000 
83,000 
34,000 
69,600 


Inch. 

0. 
.00010 
.00036 
.00070 
.00100 
.00180 
.00860 
.00916 
.01000 
.01076 


Successive 

elongation 

perlnch. 


Inch. 
0. 

.00010 
.00026 
.00085 
.00080 
.00030 
.00720 
.00066 
.00066 
.00076 


Permanent 
set. 


Inch. 
0. 


Successive 

permanent 

set. 


Inch. 

0. 


0.              1      0. 

1 

, 

1 

1 

1      • 

*       1 
...........  .'............ 

Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  mmmart/. 

Tensile  strength  per  square  Inch  of  original  section pounds. .  69, 500 

Elastic  limit  per  square  inch  of  original  section  do. . .  29, 000 

Elongation  per  inch  after  rupture inch. .    .  1600 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00100 

Reduction  in  diameter  at  point  of  rupture do. . .      .055 

Reduction  In  area  after  nipture.  per  cent  of  original  section 20. 5 

Position  of  rupture ".66  from  neck 

Character  of  broken  surface granular  60  per  cent,  dull  amorphous  40  per  cem 

Elongation  of  inch  sections ".14,  ".18* 
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No.  7272. 

Marks,  •>  p  y  15. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

square 
Inch. 


1.000 

5.000 

10.000 

20.000 

3U.000 

3«.00O 
o7,000 

39,000 
40,000 
75,500 


ElonraUon  S"^,^);'^ 


Permanent' 
set. 


Successive 

permanent 

set. 


Remarks. 


Inch. 

0. 
.00010 
.00030 
.00060 
.00100 
.00120 
.00910 

.niooo 

.01040 
.OllS.'i 
.01240 


Initial  load. 


Inch.  Inch.  Inch. 

0.        0.        0. 

.00010  

.00020  

.00030  

.  00040 

!ooo20  !!."!!!!1!!]  ]!!!".".!!!!!!  Elastic  limit. 

.00790  ' 

.00090  

.00040  

.00095  ; 

.00105  1 

'  Tensile  strength. 


Genend  summary. 

Teiudle  strength  per  square  inch  of  original  section pounds. .  75, 500 

Elaacic  limit  per  sqiuire  inch  of  original  section do. . .  35, 000 

EtoDgation  per  inch  after  rupture inch. .    .  1500 

Elongation  per  inch  under  strain  at  elastic  limit do...  .00120 

Reduction  In  diameter  at  point  of  rupture do. . .      .045 

Redaction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Positioii  of  rupture ".35  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ".16*.  "'.U 

No.  7284. 

Marks,  pVis 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loaaspcr 

square 

inch. 


Pound*. 

1,000 

5,000 

10,000 

ao,ooo 

29,000 
30,000 

n.ooo 

S2.000 
S3, 000 
84,000 
71,100 


1 

'FloniTAHon '  SUCCCSSive 

«2?f«ii?     elonsatlon 
per  Inch.  |  per  inch. 


Inch. 
0. 
.00010 
.000)5 
.00065 
.00100 
.00150 
.OOliOO 
.00600 
.006t» 
.00750 


Inch. 

0. 

.00010 
.00025 
.00080 
.00085 
.00060 
.00850 
.00100 
.00080 
.00070 


Permanent 
set. 


Inch. 

0. 

0. 


Successive 

permanent 

set. 


Remarks. 


Inch. 

0. 

0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Teimle  utrength  per  square  inch  of  original  section pounds. .  71, 100 

Elastic  limit  per  square  inch  of  original  section do. . .  29, 000 

Elongation  per  inch  after  rupture inch..    .0660 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00100 

Reduction  in  diameter  at  point  of  rupture do. . .      .  015 

Reduction  in  area  after  rupture,  per  cent  of  original  section 5.7 

PoeiticMi  of  rupture ".66  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

BkMigatloa  of  inch  sections ".06,  ".07* 


122 


PIVOT   YOKES — 15-POUNDER   GUN    MOUNTS. 


No.  7227. 

Marks,  pyi5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


[^^'"^r  'Elonmtlon'f,'J«^«S;^^  Permanent  ??£S1f!!lm 
square     '  jiertnch.  i^iSXch  ««^         permanent 

inch.       I  '  periiitn.  aci.        , 


Remarks. 


Poundf. 
1,000 
5,000 
10,000 
20,000 
23,000 
25,000 
26.000 
27,000 
28,000 
29,000 
80.000 
62,850 


Inch. 

0. 
.00010 
.00090 
.00070 
.00085 
.00100 
.00170 
.00250 
.00850 
.00465 
.00565 


Inch. 
0. 
.00010 
.00020 
.00040 
.00015 
.00015 
.00070 
.00080 
.00100 
.00115 
.00100 


Inch. 
0. 
0. 


Inch. 
0. 
0. 


Initial  hmd. 


Elastic  limit. 


Tensile  strength. 


General  gummart/. 

Tensile  strength  per  square  Inch  of  original  section pounds. .  G2, 850 

Elastic  limit  per  square  inch  of  original  section do. . .  25, 000 

Elongation  per  inch  after  rupture inch. .    .  1400 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00100 

Reduction  in  diameter  at  point  of  rupture do. . .      .  015 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture 1".  from  neck 

Character  of  broken  surface granular,  sll ver>'  luster,  silky  spot  at  circumference 

Elongation  of  inch  sections ".14,  ".14* 


No.  7266. 

Marks,  I  p^y  15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 


Elongation 
per  inch. 


Successive 

elongation 

perlnch. 


I  Permanent 
I        set. 


I 


Poumh. 
1,000 
5,000 
10.000 
20,000 
29,000 
30.000 
31,000 
32.000 
33,000 
34,000 
77,000 


Inch. 

0. 
.00015 
.00040 
.00080 
.00ia5 
.00135 
.00160 
.OOISO 

.  oo-J2r> 

. 00775 


Inch. 

0. 
.00015 
.00025 
.OOWO 
.00025 
.00030 
.00O2.=S 
.00020 
.00045 
.00550 


Inch. 
0. 
0. 


Successive  | 

permanent 

set. 


Inch. 
0. 
0. 


Remarks. 


I 


Initial  load. 


Elastic  limit. 


Tensile  stn»ngth. 


J 


(feneral  i<u)innary. 

Tensile  strength  per  Kquare  inch  of  original  section pounds. .  77, 000 

Elastic  limit  i>er  souare  inch  of  original  section do. . .  29,000 

Klongation  per  Inoli  after  rupture inch. .    .  IHTiO 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .00106 

Reduction  in  diameter  at  i>oint  of  rupture do...      .055 

Reduction  in  area  niter  rupture,  per  cent  of  original  sectu)ii 20.5 

Position  of  rupture 1"  from  neck 

chamcleri  f  broken  surface granular,  silky  hpot  at  circumference 

Elongation  of  inch  sections ".20*,  ".17 
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No.  7250. 

^farks,  PY15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

Uwosper 

nquare 

inch. 


Pound*. 
1.000 
5.000 
10.000 
20.00U 
25.000 
2B.000 
27,000 
28.000 
29.000 
30.000 
31.000 
32,000 
64,000 


Elongation 
per  Inch. 


Inch, 

0. 
.00015 
.00090 
.00065 
.00096 
.00100 
.00105 
.00610 
.00660 
.00985 
.01025 
.01140 


Successdve 

elongation 

per  Inch. 


I  Permanent 
I        set. 


Inch. 
0. 

.00015 
.00015 
.00085 
.00030 
.00005 
.00005 
.QOlOn 
.00050 
.00075 
.00090 
.00115 


Inch. 

0. 

0. 


Successive  i 

permanent 

Bet. 


Remarks. 


Inch. 

0. 

0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  orifirinal  section pounds..  64,000 

ElMtic  limit  per  square  inch  of  original  section do. . .  27, 000 

Etongation  per  inch  after  rupture inch..    .2250 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00105 

Reduction  in  diameter  at  point  of  rupture do. . .      .065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 23. 9 

Focltion  of  rupture 1"  from  neck 

Cliaimcter  of  broken  surface granular  80  per  cent,  silky  20  per  cent 

Ekmgation  of  inch  sections ".20,  ".25* 


No.  7228. 

Marks,  IV~i5 
Diameter,  ".505. 

Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 


n^noofi/^n  Successive  t>^-^-„^„*  Successive 


Remarks. 


l.UUO 
5,000 
10,000 
20.000 
90.000 
31.000 
32,000 
33.000 
34.000 
35,000 
'  36.000 
60.700 


Inch. 

0. 
.00005 
.00015 
.00050 
.00085 
.00090 
.00660 
.00750 
.00615 
.00905 
.01000 


Inch. 
0. 
.00005 
.00010 
.00035 
.00085 
.00005 
.00590 
.00070 
.00065 
.00090 
.00095 


Inch. 

0. 

0. 

Inch. 

.0 

.0 

............ 



Initial  load. 


E^lastic  limit. 


Tensile  strength. 


General  mmmary. 

Textile  strength  per  square  inch  of  original  section pounds. .  09, 700 

Elastic  limit  per  square  inch  of  original  section do. ..  31, 000 

Elongation  per  inch  after  rupture inch. .    .  1000 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00090 

Reduction  in  diameter  at  point  of  rupture do. . .      .  035 

Reduction  in  area  after  rupture,  per  cent  of  original  section 13. 2 

Position  of  rupture ".36  from  neck 

Character  of  broken  surface gmnuhir,  silky  spot  at  circumference 

Elongation  oi  Inch  sections ".11*,  ".09 
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No.  7267. 

Marks,  fl?^  15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 


ElonsatioD 
per  iDch. 


Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
78,700 


Inch, 

0. 
.00010 
.000-i5 
.00060 
.00100 
.00180 
.01050 
.01110 
.01176 
.01266 
.01860 


I  I 

Successive  p,»-mi»n«»nt'  Successive 
f ermanem,  permanent 


elongation 
per  inch. 


B$%^L* 


Remarks. 


set. 


Inch.  I 
0. 

.00010  ' 

.00015  I. 

.00086  I. 

.00040  1. 

.00080  , 

.00920  '. 

.00060  . 

.00065  . 

.00090  |. 

.00085  . 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  73.700 

Elastic  limit  per  square  inch  of  original  section do. . .  35, 000 

Elongation  per  inch  after  rupture Inch . .    .  1800 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00130 

Reduction  in  diameter  at  point  of  rupture do. . .      .  056 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20. 5 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface granular  80  per  cent,  silky  20  per  cent 

Elongation  of  inch  sections ".17,  ".19* 


No.  7229. 

Marks,  IV%6 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied 

loaas  per 

square 

inch. 


Pound*. 
1,000 
5,000 
10,000 
20,000 
90,000 
82,000 
88,000 
84,000 
86,000 
86,000 
37,000 
88,000 
72,500 


Elongation 
per  Inch. 


Inch. 
0. 

.00016 
.00035 
.00070 
.00115 
.00125 
.00135 
.00840 
.00910 
.01000 
.01095 
.01190 


Successive  pprman^nt  Successive 
permanent  p^rm^nent 


elongation 
perinch. 


Inch. 
0. 

.00015 
.00020 
.00035 
.00045 
.00010 
.00010 
.00705 
.00070 
.00090 
.00095 
.00096 


set. 


set. 


Inch.      '      Inch. 
0.  0. 

0.  I      0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Cf'eiieral  mmmary. 

Tensile  strength  per  square  inch  of  original  section pounds..    72.500 

Elastic  limit  per  square  Inch  of  original  section do. . .    33, 000 

Elongation  per  inch  after  rupture inch. .      .  2000 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    . 00135 

Reduction  in  diameter  at  point  of  rupture do. . .       .055 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20. 5 

Position  of  rupture ".90  from  neck 

Character  of  broken  surface granular  85  per  cent,  silky  16  per  cent 

Elongation  of  inch  sections ".17,".28» 
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No.  7251. 

Marks,  ITro 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


l^sSfr  'Elonimtlon'  Sacoewlve  p«-«anpnt  Successive 
?iicS^  '  P«""ch.  ^^'       I        set. 


Remarks. 


Pounds.           Inch.             Inch.  Inch.  Inch. 

1,000  I      0.                   0.  0.  i      0. 

5,000            .00010            .00010  I      0.  10. 

10,000  .00030  I        .00020     

20,000  .00070  .00040    i 

•25,000  .00095  |        .00025    , ' 

26.000  .00106  ,        .00010    ' 1 

27,000  ,        .00150  .00045     ' 

28,000  '        .00875  ,        .00225     

29,000  .00550  '        .00176      

30,000  .00645  ,        .00095      

31.000  .00725  '        .00080      

t.8,700 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

TexDdle  strength  per  square  inch  of  original  section pounds..    68,700 

Elastic  limit  persquare  inch  of  original  section do...    26,000 

Elongation  per  incn  after  rupture inch . .      .  1360 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .  00105 

Reduction  in  diameter  at  point  of  rupture do. . .       .  045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture , "1 .05  from  neck 

Character  of  broken  surface granular  85  per  cent,  silky  15  per  cent 

Elongation  of  inch  sections 'M3*, 'M4 

No.  7252. 

Marks,  pyis 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
25,000 
2H.000 
29,000 
90.000 
31,000 
32.000 
88,000 
84.000 
35.000 
68.430 


Elongation  l^^^l^  Permanent 


perlnch. 


Inch. 
0. 

.00010 
.00025 
.00065 
.00090 
.00105 
.00110 
.00120 
.006W 
.00780 
.00810 
.00875 
.00960 


perlnch. 


Inch. 
0. 

.00010 
.00015 
.00040 
.00025 
.00015 
.00005 
.00010 
.00580 
.00080 
.00080 
.00065 
.00085 


set. 


Successive 

permanent 

set. 


Inch, 

0. 

0. 


Inch. 
0. 
0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  mmmary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  68, 450 

Ela.«tic  limit  per  square  inch  of  original  section do. . .  30. 000 

Elongaf  ion  per  inch  after  rupture inch. .    .  0950 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .00120 

Position  of  rupture '. at  the  neck 

Character  of  broken  surface granular  85  per  cent,  silky  15  per  cent;  silky 

section  has  blowhok*  'MO  diameter 
Elongation  of  inch  sections ".09.  ".10 
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No.  7268. 

Marks,  ITi5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

i7i/^n<M*4»Ti.  Successive 
P*"^""""-  1  pcrlnch. 

1 

Permanent 
set. 

Successive 

permanent 

set. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
24.000 
25.000 
26,000 
27,000 
28.000 
29,000 
66,900 

Inch. 
0. 

.00010 
.00085 
.00070 
.00095 
.00140 
.00200 
.00250 
.00325 
.00410 

Inch. 
0. 

.00010 
.00025 
.00085 
.00025 
.00045 
.00060 
.00050 
.00075 
.00085 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

1 

1 

.....  ......' 

' 

; 

Remarks. 


Initial  load. 


I  Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pouuvls. .  66, 900 

Elastic  limit  per  square  inch  of  original  section do. . .  24, 000 

Elongation  per  Incn  after  rupture inch. .    .  1500 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00095 

Reduction  in  diameter  at  point  of  rupture do. . .      .  045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture ".4  from  neck 

Character  of  broken  surface granular,  brilliant  facets 

Elongation  of  inch  sections ".13,  ".17* 


No.  7255. 

Marks,  p  y^is 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loaas  per 

Fquare 

inch. 


Potiwh. 
1,000 
5,000 
10,000 
20,  OOP 
21.000 
22,000 
23.000 
24,000 
25,000 
62,400 


Elongation  ^."SJl^H^S  Permanent 
per  inch.  -|2?!Sr 


Inch. 
0. 

.00010 
.00030 
.00065 
.00100 
.00145 
.00215 
.00310 
.00440 


set. 


Successive 
permanent 


Remarks. 


Irich. 


0. 
0. 


Inch. 
0. 

0. 


Initial  load. 


Elastic  limit. 


Inch. 
0. 
.00010 
.00020 
.00035 
.000;^ 

.00046 ' 

.00070    ' 1 1 

.00095     1 1 

.00130 

* ' '  Tensile  strength. 


(ieneral  Hummnnj, 

Tensile  strength  per  square  inch  of  original  section pounds. .  62, 400 

Elastic  limit  per  square  inch  of  original  section do. . .  20. 000 

Elongation  per  inch  after  rupture incii . .    .  185 ) 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  ,  0006-> 

Reduction  in  diameter  at  point  of  rupture do. . .      .  06S 

Reduction  in  area  alter  rupture,  per  cent  of  original  section 20.  h 

Position  of  rupture • ".8  from  neck 

Character  ol  broken  surface f granular,  brilhan i  facets 

Elongation  of  inch  sections ".  19»,  ".  18 
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No.  7266 

^larks,  PY15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Arolied 

\iMa9  per   Elonntion 
K|UAn2       per  Inch, 
inch. 


I\mmd9. 
1,000 
5,000 
10,000 
20,000 
2S,000 
26.000 
27,000 
28,000 
29,000 

ao.ooo 

64,750 


Inch. 

0. 
.00010 
.00085 
.00060 
.00086 
.00125 
.00850 
.00525 
.00625 
.00700 


Saccessive 

elongation 

perlnch. 


Inch. 
0. 

.00010 
.00025 
.00025 
.00025 
.00040 
.00225 
.00175 
.00100 
.00075 


Permanent 
set. 


I 


Inch, 

0. 

0. 


SuccesBive 

permanent 

set. 


Remarks. 


Inch. 
0. 
0. 


Initial  load. 


Elastic  limit. 


Tensile  strengrth. 


General  summary, 

TenaOe strength  per  sqnare  inch  of  original  section , pounds..  64,750 

EUatic  limit  per  sqnare  inch  of  original  section do ...  25, 000 

£l<Migation  per  inch  after  rupture inch . .    .  0800 

Bongmtion  per  inch  under  strain  at  elastic  limit do. . .  .  00085 

Reduction  in  diameter  at  point  of  rupture do. . .     .025 

Kednction  in  area  after  rupture,  per  cent  of  original  section 9. 5 

Podtlon  of  rupture ".10  from  neck 

lliaracter  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ".09*,  ".07 


No.  7276. 

Marks,  pyis 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loaas  per 

sqaare 

inch. 


I\mnd9. 
l.OQO 
5,000 
10,000 
20.000 
29.000 
»,00O 
31.000 
82,000 
33.000 
34,000 
64,500 


Elongation  ^SSf^fl^ 
perSch.    e^?f;tIon 


Inch, 

0. 
.00010 
.00035 

.00070 
.00100 
.00125 
.00300 
.00710 
.00775 
.00690 


Inch, 

0. 
.00010 
.00025 
.00085 
.00090 
.00025 
.00175 
.00410 
.00065 
.00115 


!>„__,-„-„,  Successive, 
™  t         permanent; 


Remarks. 


I 


Inch. 

0. 

0. 


set. 


Inch. 

0. 

0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  nummary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  64. 600 

ElMtic  limit  per  square  inch  of  original  section do. . .  29, 000 

|longAiion  per  inch  alter  rupture inch . .    .  0850 

|>ongstion  per  inch  under  strain  at  elastic  limit do. . .  . 00100 

Rwluction  m  diameter  at  point  ol  rupture do...     .035 

Reduciion  in  area  alter  nipiure.  percent  of  original  scoiiou 13.2 

P/willon  of  rupture ".65  from  neck 

J'haracterof  broken  suriace dull  silk v,  oblique.    Conlains  a  wind  spot  'MO  diameter 

Elongiiion  of  inch  sections ".06, 'Ml* 
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Marks,  VlKs 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


No.  7277. 


loads  per  ,  Elonaratlon ,  Si?!2fSon  I  Permanent 


Successive 

permanent 

set. 


Remarks. 


1,000 
5,000 
10,000 
20,000 
90,000 
33,000 

ai.ooo 
a^.ooo 

36,000 
37,000 
38,000 


Inch. 

.00010 
.00030 
.00055 
.00095 
.00115 
.00590 
.006vS5 
.00765 
•  OaMO 
.00920 


Inch. 


Iiich. 


Inch. 
0. 

0. 


0.  0.  0.  Initial  load 

.00010  I      0. 

.00020  ' I 

.00025  ' 1 

.00040  ; 

.00020  1    Klastlrllmlt. 

.00475  

.00095  I 

.00080  1 

.00075  

.00085  i 


76,600     ' I    Tensile  strength. 

I 


General  stimmanj. 

Tensile  strength  per  square  Inch  of  original  section pounds. .  76, 600 

Elastic  limit  per  M)uare  Inch  of  original  section do. . .  S3, 000 

Elongation  per  inch  after  rupture inch. .     .  2000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .00115 

Reduction  in  diami'ter  at  p«>int  of  rupture do. ..      .  055 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20. 5 

Position  of  rupture ".8  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ".19,  ".21* 


No.  7278. 

Marks,  ^V'i5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 


Potinds. 
1.000 
5,000 
10.000 
20.000 
30  000 
31,000 
82.000 
88,000 
84.000 
35,000 
36,000 
76; 600 


FInnmtinn'  SUCCeSSive 

™  S?"i?°  elongation 


per  inch. 


Inch. 
0. 

.00010 
.00030 
.00060 
.00100 
.00110 
.00)25 
.00650 
.00750 
.00805 
. 00S75 


per  Inch. 


Permanent  Successive  , 
I>ermanent 


set. 


Remarks. 


set. 


Inch. 

0.  Initial  load. 

0. 

I 


Ijich.  IncK 

0.  '      0. 
.00010  0. 

.00020  

.00030  1 

.00040  ' ' 

ioooio  !!!!!!!!!!!]!!!!!.'!!!!!.''  Elastic  limit. 

.00415  I ' 

.00125  ! 

.00100  

.00055  ' 

.00070  

Tensile  strength. 


Gejural  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  76, 600 

Elastic  limit  per  square  inch  of  original  section do. . .  31, 000 

Elongation  per  inch  after  rupt ure inch. .    .  1600 

Elciigation  |>er  inch  under  strain  at  elastic  limit do. . .  . 00110 

Reduction  in  diameter  at  point  of  rupture do. . .      .045 

Reduction  in  area  alter  rupture,  percent  of  original  section 16.9 

Position  of  rupture *\7  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  Inc  h  sec  lions ".  15,  ".17* 
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No.  7279. 

Marks,  p  y  is 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


1  I 

?n^h         "^^^  perlnch. 


J^aunds. 

1,000 
5.000 
10,000 
20.000 
30,000 
40.000 
-11.  GOO 
42.000 
43,  too 
41.000 
45.000 
«,200 


Inch, 

0. 
.00010 
.00090 

.00060 
.00100 
.00140 
.00875 
.00950 
.01000 
.01060 
.01160 


Inch. 
0. 

.00010 
.00020 
.00090 
.00040 
.00040 
.00735 
.00075 
.00050 
.00050 
.00110 


Permanent 
set. 


Inch, 

0. 

0, 


Succewive 

permanent 

set. 


Inch, 

0. 

0. 


Remarks. 


Initial  load. 


Elaatic  limit. 


Tensile  strength. 


General  summary. 

Tensfle  strength  per  square  Inch  of  original  section poundii . .  81, 209 

E2a9tic  limit  per  square  inch  of  original  section do...  40,000 

Elongation  per  inch  after  rupture inch..    .1000 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00140 

Reduction  in  diameter  at  point  of  rupture do...      .085 

Redaction  in  area  after  rupture,  per  cent  of  original  section 13. 2 

Portion  of  rupture ".65  from  neck 

Character  of  broken  surface silky  70  per  cent,  granular  30  per  cent 

Congatlon  of  inch  sections ".12*,  ".06 


No.  7285. 

Marks,  p  y  is 

Diameter,  ".505. 

Sectional  area,  .^0  square  inch. 

Gauged  length,  2  ". 


Applied 
loads  per  ,Elonsatlon 

square     i  per  inch. 

inch.      I 


Pounds. 
1,000 
5.000 
10,000 
20,000 
30,000 
31.000 
82,000 
33,000 
31,000 
85,000 
86,000 
7OJ00 


Inch. 

0. 
.00010 
.00040 
.00065 
.00100 
.00110 
.00700 
.00S75 
.00965 
.01060 
.01225 


Successive 

elongation 

per  inch. 


Inch. 
0. 

.00010 
.00080 
.00025 
.00035 
.00010 
.00650 
.00115 
.00090 
.00065 
.00175 


Permanent 
set. 


Inch, 

0. 

0. 


Successive 

permanent 

set 


Inch. 

0. 

0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Temdle  strength  per  square  inch  of  original  section pounds..  70,100 

Elastic  limit  per  square  inch  of  original  section do...  81,000 

Elongation  per  incn  alter  rupture inch..    .1100 

Elongation  per  inch  under  strain  at  elastic  limit do. ...  00110 

Reduction  in  diameter  at  point  of  rupture do...      .045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16.9 

Pofdtionof  rupture , ".75  from  neck 

Cbaxacter  of  broken  surface dull  silky  70  per  cent,  granular  30  per  cent 

Elongation  of  i^'ch  aections ".12*.  ".10 

H.  Doc.  508 9 
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No.  7286. 

Marks,  IV^i5 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


ApDlied 

loaas  per 

square 

inch. 

Elongation 
per  mch. 

SuoceflBive 

elongation 

perlnch. 

Permanent 
set. 

SucoesslTe 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
29,000 
80,000 
81,000 
82,000 
88,000 
84.000 
66,260 

Inch. 
.    0. 
.00010 
.00080 
.00065 
.00100 
.00800 
.00890 
.00960 
.01025 
.01160 

Inch. 
0. 

.00010 
.00020 
.00085 
.00086 
.00700 
.00090 
.00060 
.00075 
.00125 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

••f. ••.••••. 

General  mmmary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  66, 250 

Elastic  limit  per  sauare  inch  of  original  section do...  29,000 

Elongation  per  incn  after  rupture inch..    .1100 

Elongation  per  inch  onder  strai n  at  elastic  limit do . . .  .  00100 

Reduction  in  diameter  at  point  of  rupture do...      .035 

Reduction  in  area  after  rupture,  per  cent  of  original  section 18.2 

Position  of  rupture "'.65  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections *.12*,*.10 


No.  7287. 

Marks,  I'A 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  mch. 

Successive 

elongation 

perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pound*. 
1,000 
5,000 
10,000 
20,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
72,100 

Inch. 
0. 

.00010 
.00080 
.00060 
.00105 
.00665 
.00785 
.00820 
.00900 
.01000 

Inch. 
0. 

.00010 
.00020 
.00080 
.00045 
.00560 
.00070 
.00085 
.00080 
.00100 

Inch. 

0. 

0. 

• 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

I^cnsile  strength. 

! 1..; 

1 

1 

1 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  72,100 

Elastic  limit  per  square  inch  of  original  section ^ do. ..  30, 000 

Elongation  per  incn  after  rupture inch..    .1900 

Elongation  per  inch  under  strain  at  elastic  limit do...  .00106 

Reduction  in  diameter  at  point  of  rupture do. . .      .  055 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20. 5 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ".20*,  ".18 
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Marks, 


8  117 


No.  7348. 


.iXUrKS,  P  Y  15 

Diameter,".  506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


^  ■»•  ^ 


J*ioundt. 
1,000 
5,000 
10,000 
20,000 
80,000 
SiOOO 
85,000 
86,000 
87,000 
88,000 
89,000 
78.600 


Inch. 
0. 
.00010 
.00085 
.00060 
.00100 
.00180 
.00800 
.00900 
.01000 
.01100 
.01160 


Permanent  S"^- 


set. 


Inch. 
0. 

.00010 
.00025 
.00025 
.00040 
.00060 
.00670 
.00100 
.00100 
.00100 
.00050 


Inch. 

0. 

0. 


permanent 
eet. 


Inch. 

0. 

0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  mmmary. 

Tensile  stren^h  per  sq  uare  Inch  of  original  section pounds . .  78, 600 

Elastic  limit  per  square  inch  of  original  section do...  84,000 

Eloogatlon  per  inch  after  rupture inch . .    .  2800 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00180 

Redaction  in  diameter  at  point  of  rupture do...      .075 

Keduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

Positioii  of  rupture l'M5  from  neck 

Character  of  broken  surface granular  50  per  cent,  silky  50  per  cent 

Elongation  of  inch  sections ''.25*,  ".21 

No.  7321. 

Marks,  pyi5 

Dianaeter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gau^d  length,  2". 


Apolied 
loads  per 
•     square 
inch. 

Elonspation 
per  Inch. 

Succesiiye 

elongation 

per  Inch. 

Permanent 
set. 

Succesdve 

permanent 

set. 

Remarks. 

1    Pound*. 

1         1,000 
5,000 
10,000 
20,000 
80,000 
81,000 
82,000 
83,000 
84,000 

Inch. 

0. 
.00015 
.00085 
.00070 
.00115 
.0tfl20 
.00180 
.00185 
.00270 
.00680 
.00700 
.00775 
.00665 

Inch. 
0. 

.00015 
.00020 
.00035 
.00045 
.00005 
.00010 
.00005 
.00135 
.00860 
.00070 
.00075 
.00090 

Inch. 

0. 

0. 

Inch. 

0. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

■••••••••l«« 

85,000 

86,000 
37,000 
88,000 

70,400 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  70, 400 

Elastic  limit  per  square  inch  of  original  section do ...  83, 000 

ElcMigation  per  incn  after  rupture inch . .    .  0700 

Elongation  per  inch  under  strain  at  elastic  limit do...  .00185 

Reduction  in  diameter  at  point  of  rupture do. . .      .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9. 5 

PUrition  of  rupture ''.SO  from  neck 

Character  of  broken  surface granular  70  per  cent,  silky  30  per  cent 

Elongation  of  inch  sections 'Ml*,  ".03 
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No.  7300. 

Marks,  I  y\'s 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loadji  per 

Hquare 

Inch. 


Poun(U. 
1,000 
6,000 
10,000 
20.000 
30.000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
89,900 


I 
Flnnmtinn '  SUCCeSBive 


Inch. 

0. 
.00010 
.00030 

.ooo(ys 

.00105 
.00115 
.00130 
.00185 
.00250 
.00380 
.00475 
.00545 


Inch. 
0. 

.00010 
.00020 
.00035 
.00040 
.00010 
.00015 

.ooaw 

.00065 
.00180 
.00095 
.00070 


Permanent 
set. 


Inch. 

0. 

0. 


Successive 

permanent 

set. 


Inch. 
0. 
0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  mimmari/. 

Tensile  strength  per  square  inch  of  original  .section pounds. .  89,  eoo 

Elastic  limit  per  square  inch  of  original  section do. . .  83. 000 

Elongation  per  Incn  after  rupture inc:i . .    .  i:i50 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001 15 

Position  of  rupture at  the  neck 

(Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ".13.  ".14 


No.  7301. 

Marks,  I  y^i5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 


Pounds. 
1.000 
6,000 
10,000 
20,000 
29.000 
90,000 
31,000 
32.000 
33.000 
34.000 
35,000 
75,600 


'.i^«"^IS"l'''™'°''" 


Successive ' 

permanent 

set. 


Remarks. 


.1 


Inch. 
0. 

.00015 
.00030 
.00070 
.00110 
.00115 
.00130 
.00155 
.00635 
.00700 
.00770 


Inch. 

0. 

.00015 

.00015 

.00040 

.00040 

.00005 

.00015 

.00025 

.00480 

.00065 

.00070 


— _ 



Inch. 
0. 
0. 

Inch. 

0. 

0. 

I  Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  75, 500 

Elastic  limit  per  square  inch  of  original  section do...  80,000 

Elongation  j>er  incn  after  nipture inch. .    .  1250 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00115 

Reduction  in  diameter  at  point  of  rupture (M5 

Reduction  in  area  after  ruj>ture.  per  cent  of  original  section 16. 9 

Position  of  rupture ".55  from  neck 

Character  of  broken  surface  granular,  silky  spot  at  drcMimference  containing  a  hole  ".04  diameter 
Klougalion  of  inch  sections ",12,  ".13* 
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No.  7302. 

^larks,  PY15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  :  o„«««-rivP  ■ 

loada  per  Elongation  einnSSon  Permanent 

square  per  inch.  |^ii?f5^g"|        set. 
inch.  I  P€'i"cn.  I 


Hfund*. 
1.000 
5,000 
10.000 
20.000 
30,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
M.450 


Inch. 

0. 
.00010 
.00090 
.00060 
.00100 
.00135 
.00140 
.00210 
.00825 
.00575 
.00680 
.00700 


Inch. 
0. 
.00010 
.00020 
.00030 
.00040 
.00085 
.00005 
.00070 
.00115 
.00250 
.00055 
.00070 


Inch. 

0. 

0. 


I 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

TensQe  strength  per  square  Inch  of  original  section inmnds. .  84, 450 

Elagtic  limit  per  square  inch  of  original  section d o ...  40. 000 

Elongation  per  inch  after  rupture inch . .    .  0550 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00140 

Rednction  in  diameter  at  point  of  rupture *. do. . .      .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9. 5 

IVvdtion  of  rupture ".90  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference  containing  hole  ''.09  diameter 

Elongation  of  inch  sections ".05,  ".06* 


No.  i 

Marks,  'pyis 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


^"349. 


Applied 


loa£  per  'Elonmitlon  pJJSi^nr  Permanent 


square 
inch. 


per Inch. 


1,000 
5.000 
10,000 
20,000 
24,000 
25,000 
26,000 
■27.000 
22H.000 
29.000 
30.000 
31.000 
32.000 
71,400 


Inch. 
0. 

.00010 
.00030 
.00065 
.00090 
.00095 
.00120 
.00150 
.00200 
.00255 
.00365 
.00420 
.00490 


elongation 
per  inch. 


set. 


Successive 

permanent 

set. 


Remarks. 


Inch. 
0. 

.00010 
.00020 
.00035 
.00023 
.00005 
.00025 
.00030 
.OOOnO 

.ooavi 

.00100 
.00065 
.00070 


Inch. 

0. 

0. 


Inch. 
0. 
0. 


Initial  load. 


Elastic  limit. 


TeiiHile  strength. 


(reneral  summanj. 

Teiwlle  strength  per  square  inch  of  original  section pounds. .  71. 400 

Elastic  limit  per  square  inch  of  original  section do. . .  25, 000 

Elongation  per  incn  after  rupture inch . .    .  1500 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00095 

Rwloction  In  diameter  at  point  of  rupture do. . .      .035 

Reduction  in  area  after  rupture,  per  cent  of  original  section 13, 2 

Potion  of  rupture 1" .  1 3  from  neck 

HMtfacter  of  broken  surface medium,  coarse,  granular;  dull  silky  spot  at  circumference 

Bongttion  of  inch  sections ".17*,  'M3 


134 


PIVOT  YOKES — 15-P0UND*B  OUIT   MOUNTS. 


Marks,  IV'is 


No.  7350 


Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

a<iuare 

Inch. 


Ptmrids. 
1,000 
5,000 
10,000 
20,000 
28,000 
29,000 
30,000 
31,000 
82. 000 
3:$.  000 
70,900 


Elongation 
perinch. 


Inch. 

0. 
.00010 
.00030 
.00060 
.00095 
.00120 
.00250 
.00175 
.00445 
.0a500 


Successive 

elonnitlon 

perinch. 


Inch. 

0. 
.00010 
.00020 
.00030 
.00035 
.00025 
.00130 
.00125 
.00070 
.00055 


Permanent 
set. 


Inch. 
0. 
0. 


Successive 

I)ermanent 

set. 


Inch. 


0. 
0. 


Remarks. 


Initial  load. 


Elastit;  limit. 


Ti?nRile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  70, 900 

£la8tic  limit  per  square  inch  of  original  section do. . .  28, 000 

Elongation  per  incn  after  rupture inch. .     .  1750 

Elongation  perinch  under  strain  at  elastic  limit do...  .0O09'i 

Reduction  in  diameter  at  point  of  rupture do. . .      .  1)55 

Reduction  in  area  after  rupture,  per  cent  of  original  section 'ji).  5 

Position  of  rupture ".90  fn>m  neck 

Character  of  broken  surface medium,  fine,  granular;  dull  silky  spot  at  circumference 

Elongation  of  inch  scctiouB ".20*,  ".15 

No.  7360. 
Marks,  V?\^ 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  I                    I  Q„«r»o«Riv«  ' 

loads  per  Elongation'  Pi/^^^ff/Ir  Permanent 

square  perinch.   |%'J.^*X         *^^- 

inch.  »'■    *"*^"" 


I*i)un(U. 
1,000 
5.000 
10,000 
20,000 
30.000 
34,000 
:15,000 
36,000 
37,000 

;^8,ooo 

39,000 
73,K00 


Inch. 


0. 


.00010 
.00030 
.OOOIK) 
.(K)105 
.00125 
.  00(>25 
. OOHIO 
.00900 
. 00975 
. 01035 


Inch. 

0. 
.00010 
.00020 
.0(^30 
.00045 
.00020 
.00500 
.00185 
.00090 
.00075 
.000(K) 


Inch. 
0. 
0. 


Successive 

pennanent 

set. 


Inch. 
0. 
0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


(Jnieral  stuntnanj. 

Tensile  strength  per  square  inch  of  original  section pounds..  73, HOO 

Elastic  limit  per  .Mauare  inch  of  original  section do. . .  34, 000 

Elongation  per  incn  after  rupture inch . .    .  0950 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00125 

Reduction  in  diameter  at  point  of  nipture do. . .      .  035 

Retluction  in  area  after  rupture,  per  cent  of  original  section 13.2 

Position  of  rupture ".7  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ".08,  ".U* 


PmrOT   YOKES 15-POUNDEB   GUN   MOUNTS. 


135 


No.  7351. 

Marks.  I  y^is 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


y' 


Applied 
loiMls  per 

»)tiarc 

Inch. 

Elongation 
per  inch. 

SucceaslYe 

elongation 

per  Inch. 

Permanent 
Bet. 

Successive 

permanent 

set. 

Remariu. 

4 

]\mnd». 

1.000 

5.000 

10,000 

Inch. 
0. 
.00010 
.00035 
.00066 
.00100 
.00120 
.00145 
•     .00960 
.01100 
.01175 
.01250 

Inch. 
0. 

.00010 
.00025 
.00090 
.00035 
.00020 
.00025 

.(xam 

.00150 
.00075 
.00076 

Inch. 

0. 

0. 

Inch. 

0. 

0. 



Initial  load. 
Elastic  limit. 

20.000 

90.000 

32.000 

SS,000 

1 

21.000 

35.000 

36.000 

37.000 
73.000 

Tensile  strength. 

•••••••••■■• 

General  summary. 

TensOe  strength  per  square  inch  of  original  section pounds..  73,000 

Elastic  limit  per  square  inch  of  original  section do. . .  82, 000 

Elongation  per  incn  after  rupture inch. .    .  2460 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00120 

Reduction  in  diameter  at  point  of  rupture do...      .085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 80. 7 

Pofdtion  of  rupture 1".2  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ".25*,  ".24 


No.  7361. 

Marks^  pyis 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 


Pounds. 
1,000 
5.000 
lO.OCO 
'20.000 
90, 000 
36.000 
37,000 
38,000 
39,000 
40,000 
41,000 
76.900 


Elongation 
per  inch. 


Inch. 

0. 
.00010 
.00085 
.00066 
.00100 
.00185 
.00900 
.00975 
.01060 
.01150 
.01240 


Successive 

elongation 

per  inch. 


Inch. 
0. 

.00010 
.00025 
.00030 
.00035 
.00035 
.00766 
.00075 
.00065 
.00090 
.00090 


Permanent  p^^^„^„j 


Successive 
man 


Remarks. 


Inch. 
0. 
0. 


Inch. 

0. 

0. 


Iiiitial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  76, 900 

Elastic  limit  per  squaranch  of  original  section do...  36,000 

Elongation  per  inch  after  rupture inch . .    .  19.i0 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00135 

Reduction  in  diameter  at  point  of  rupture do...      .055 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20.5 

POfdtion  of  rupture I"  from  neck 

Character  of  broken  surface granular  60  per  cent,  silky  40  per  cent 

Elongation  of  inch  sections ".19,  ".20* 


136 


PIVOT   YOKES ^15-POCNDER   GUN   MOU 


NTS. 


No.  7324. 

Marks,  ^^r' 

^)iameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loaas  per 

square 

inch. 


Potmds. 

1,000 

5,000 

10,000 

20,000 

^5,000 

27,000 

28,000 

29,000 

30,000 

.  81,000 

32,000 

33,000 

61,900 


Elonsration 
per  inch. 


Successive 

eloneation 

per  inch. 


\ 


Inch. 
0. 
.00015 
.00030 
.00065 
.00090 
.00100 
.00105 
.00225 
.00500 
.00600 
.00665 
.00740 


Inch. 
0. 
.00C15 
.00015 
.00035 
.00025 
.00010 
.00005 
.00120 
.00275 
.00100 
.00065 
.00075 


Permanent 
set. 


Inch. 
0. 

0. 


Successive 

permanent 

set. 


Inch. 

0. 

0. 


I 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  61, 900 

Elastic  limit  per  square  inch  of  original  section do. . .  28. 000 

Elongation  per  incn  after  rupture inch. .    .  04.tO 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00105 

Reduction  In  diameter  at  point  of  rupture do. . .      .  015 

Reduction  in  area  after  rupture,  per  cent  of  original  section 5. 7 

Position  o£  rupture ".40  from  neck 

Character  of  broken  surface granular  85  per  cent,  silky  15  per  cent 

Elongation  of  inch  sections ".06*,  ''.O* 


No.  7325. 

Marks,  I  ^  "^-^^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 
permanent 

Inch. 
0. 
0. 

Remarks. 

Pounds. 
1,000 
5,000 
10.000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
33.000 
60,250 

Inch. 

0. 
.00015 
.00030 
.00070 
.00090 
.00095 
.00100 
.00115 
.00190 
.00**0 
.00485 
.00575 
.00650 

Inch. 

0. 

.00015 
.00015 
.00040 
.00020 
.00005 

.oooa5 

.00015 
.00075 
.00190 

Inch. 

0. 

0. 

Initial  load. 



Elastic  limit. 

1 

1 

i 

.00106 
.00090 
.00075 

1 

1 

: ..:..:::::;: 

Tensile  .strength. 

, 



i 

General  siuniDory. 

Tensile  strength  per  square  inch  of  original  sectuui pounds. .    60. 250 

Elastic  limit  per  square  inch  of  original  section do. . .    27, 000 

Elongation  per  inch  after  rupture Inch . .      .  0400 

Elongation  per  inch  under  strain  at  clastic  limit do...    .00100 

Reduction  in  diameter  at  point  of  rupture do. . .       .  015 

Reduction  in  area  after  rupture,  per  cent  of  original  section 5. 7 

Position  of  rupture ".50  from  neck 

Character  of  broken  pnrfaoe granular  85  per  cent,  silky  15  per  cent 

Elongation  of  inch  sections ".04*,  ".04 
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No.  7326. 

Marks,  ."•^'^ 

Diameter,  ".505. 

Sectional  area,  i20  square  inch. 

Gauged  length,  2". 


I 

Ai»lied 
I  loaas  per 

I      inch. 


Elongation 


I 


>nKa 

»rm( 


I>er  mch. 


l.OOO 
5.OO0 
lO.OOO 
20,000 
25,000 
26.000 
27,000 
28,000 
29.000 
SO.  000 
31.000 
32,000 
74,960 


Inch, 

0. 
.00010 
.00025 
.00060 
.00090 
.00096 
.00185 
.00175 
.00800 
.00410 
.00495 
.00665 


Successiye 

elongation 

per  Inch. 


r>A,.»«.^A«if  Successive 
^^       I       set. 


Inch. 
0. 

.00010  , 
.00015  I 
.00085 
.00000  I 
.00005 

.00040   ; 

.00040    I 
.00125    I 
.00110 
.00085    I 
.00070 


Inch. 
0. 
0. 


Inch. 

0. 

0. 


Remarks. 


Inltlftl  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  74, 950 

Elastic  limit  per  square  inch  of  original  section do...  26,000 

Etongation  per  inch  after  rupture inch . .    .  0950 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00095 

Reduction  in  diameter  at  point  of  rupture do. . .      .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9. 5 

hudtion  of  rupture ".46  from  neck 

('haracter  of  broken  surface granular  85  per  cent,  silky  15  percent 

Hongation  of  inch  sections ".09,  'MO* 


No.  7327. 

^r       I,        P  Y  92-15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

mch. 


1.000 
5,000 
10,000 
20,000 
25.000 
27,000 
2S.0U0 
29.000 
3i),000 
31.000 
32.000 
33.000 
^,400 


Elongation 
per  inch. 


Inch. 
0. 

.00010 
.00080 
.00060 
.00085 
.00095 
.00100 
.00175 
.00460 
.00580 
.00610 
.00735 


Successive 

elongation 

per  inch. 


Inch. 
0. 

.00010 
.00020 
.00080 
.00025 
.00010 
.00005 
.00075 
.00285 
.00070 
.00060 
.00125 


Permanent 
set. 


Inch. 
0. 

0. 


Successive 
permanent 


Remarks. 


Inch. 
0. 
0. 


I  Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  snmviartf. 

Tensile  strength  per  square  inch  of  original  section pounds. .  75, 400 

Elastic  limit  per  square  inch  of  original  section do. . .  28. 000 

Elongation  per  Inch  after  rupture inch. .    .  1000 

Elon^rion  per  Inch  under  strain  at  elastic  limit do. .  .  00100 

Reduction  in  diameter  at  point  of  rupture do. .      .  025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9. 5 

Position  of  rupture 1".08  from  neck 

Hwracterof  broken  surface granular,  silky  spot  at  circumference 

Elongatkm  of  inch  sections 'MO*,  'MO 
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No.  7257. 

Marks,  sibis 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


Ap^ied 
loiasper 
■    eqnare 
inch. 

Elongiition 
Ipermch^ 

SnccesBiye 

elongatioii 

perinch. 

Permanent 
set. 

Succesriye 

permanent 

set. 

Remarks. 

Foumds. 
1.000 
5,000 
10,000 
20,000 
90,000 
31,000 
82,000 
88,000 
84,000 
85,000 
86,000 
72.900 

Inch. 

a 

.00010 
.00025 
.00060 
.<K)IIN> 
.00115 
.00690 
.00940 
.00990 
.01075 
.01206 

Inch. 
0. 

.00010 
.00016 
.00085 
.00045 
.00010 
.00775 
.00050 
.00050 
.00065 
.00180 

Inch, 
0. 
0. 

Indi. 

0. 

0. 

Initial  load. 

Elastic  limit. 

• 

Tensile  strength. 

1 

General  summary. 


Teufle  strength  per  square  inch  of  original  section pounds 

Etaetlc  limit  per  square  inch  of  original  section do.. 

Bongatk»n  per  inch  after  rupture inch 

Slongation  per  inch  under  strain  at  elastic  limit do. 

Bedoction  in  diameter  at  point  of  rupture do., 

Keduction  in  area  after  rupture,  per  cent  of  original  section 20.5 

fmition  of  rupture ''.  95  from  neck 

Chancier  of  broken  surface granular  50  per  cent,  dull  amorphous  50  per  cent 

Ekmgation  of  inch  sections .V. ".21«,i'.17 


72,800 

81.000 

.1900 

.00115 

.055 


No.  7215. 

Marks,  ibi5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
permch. 

Successive 

elongation 

perinch. 

Permanent 
set 

Successive 

permanent 

set. 

Remarks. 

4  Amnds. 

I       1.000 

6,000 

10.000 

20,000 

30,000 

81,000 

32,000 

88,000 

.      84,000 

'      85,000 

78,200 

Inch, 

0. 
.00010 

«  .00030 
.00060 
.00100 
.00615 
.00705 
.00765 
.00660 
.00960 

Inch, 
0. 

.00010 
.00020 
.00080 
.00040 
.00515 
.00090 
.00060 
.00095 
.00090 

Inch, 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
ElasUc  limit. 

Tensile  strength. 

1 

General  summary. 

Tenifle itrength  per  square  inch  of  original  section pounds..  73,200 

Eluuc  limit  per  square  inch  of  original  section do...  30,000 

Ktonganon  per  inch  after  rupture inch..    .1700 

uongation  per  inch  under  strain  at  elastic  limit do...  .00100 

KcdQCDoD  in  diameter  at  point  of  rupture *. . .  .do. . .     .045 

Bedoction  in  area  after  rupture,  per  cent  ot  original  section 16. 9 

PQaitioii of  rupture .•-■•  ".9  from  neck 

^^i^uaetei  of  broken  surface granular,  silky  spot  at  circumference 

BoBgition  of  inch  sections M8*. 'M6 
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No.  7237. 

Marks,  m^b  15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loaas  per 

square 

inch. 


Pounds. 
1,000 
5,000 
10.000 
20,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32,000 
33,000 
68,500 


Successive 


^,L°?Sr  e-on-Ri!!?" 


per  inch. 


Inch. 
0. 
.00005 
.00020 
.00055 
.00085 
.00095 
.00130 
.00150 
.00200 
.00245 
.00320 
.00395 
.00465 


Inch. 
0. 

.00005 
.00015 
.0D035 
.00030 
.00010 
.00035 
.00020 
.00050 
.00045 
.00075 
.00075 
.00070 


Permanent 
set. 


Inch. 

0. 

0. 


Successive 

permanent 

set. 


Inch. 
0. 
0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  68,  dOO 

Elastic  limit  per  square  inch  of  original  section do. . .  26, 000 

Elongation  per  inch  after  rupture inch . .    .  1550 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .00096 

Reduction  in  diameter  at  point  of  rupture do. . .      .  (M5 

Reduction  in  area  after  rupture,  per  centum  of  original  section 16.9 

Position  of  rupture 1".08  from  neck 

Character  of  broken  surface '. granular,  silvery  luster  80  per  cent,  silky  20  per  cent 

Elongation  of  inch  sections '''.15,*.16» 


No.  7216. 

Marks,  ^b^i5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  .2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  Inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
68,450 

Inch. 
0. 

.00010 
.00030 
.00060 
.00085 
.00400 
.00500 
.00595 
.00655 
.00760 

Indi. 
0. 

.00010 
.00020 
.00030 
.00025 
.00315 
.00100 
.00095 
.00060 
.U0105 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

initial  load. 
Elastic  limit. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds. .  68, 450 

Elastic  limit  per  square  inch  of  original  section do. . .  27, 000 

Elongation  per  inch  after  rupture inch . .    .  2100 

Elongation  perinch  under  strain  at  elastic  limit do...  .00085 

Reduction  in  diameter  at  point  of  rupture do. . .      .055 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20. 5 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface granular  70  per  cent,  silky  80  per  cent 

Elongation  of  inch  sections ".19,  ".28* 
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No.  7209. 

Marks,  IB  16 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 
,  loads  per 
sqoare 
inch. 

1 

EloDSBtion 
'  per  incli. 

Successive 

elongation 

perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

PomifU. 

1,000 

5.000 

10.000 

Inch. 

'        .00010 
.00030 
.00060 
.00100 
.00105 
.00915 
.00995 
.01100 
.01190 
.01300 

Inch. 
0. 

.00010 
.00020 
.00030 
.00040 
.00005 
.00810 
.00080 
.00105 
.00090 
.00110 

Inch. 

0. 

0. 

Inch. 
0. 
0. 

Initial  load. 
Elastic  limit. 

Tenailc  strength. 

• 

20.000 



30.000 

31,000 

32,000 

33,000 

34.000 

'        35.000 

36.000 

To.aoo 

• 

General  summary. 

TetisOe  strength  per  square  Inch  of  original  section T>ounds. .  70. 300 

Baltic  limit  per  square  inch  of  original  section do. . .  31, 000 

Elonicatlon  per  Incn  after  rupture inch . .    .  2150 

Monition  per  inch  under  strain  at  elastic  limit do. . .  .  00105 

Kt^oetion  in  diameter  at  point  of  rupture do. . .      .  Oab 

RKiuction  in  area  after  rupture,  per  cent  of  original  section 20. 5 

h»ition  of  rupture ".95  from  neck 

rharacter  of  broken  surface granular,  silky  spot  at  circumference 

Cluogation  of  inch  sections ".28*,  ".20 


No.  7210. 


Marks,  i  b  is 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


loads  per    Elonmtion  SoniStion '  Permanent 
wiiare     j  perTnch.  l^i^^^Uu"!        set. 


square     I  per 
inch 


Pomwh. 
1,000 
5.000 
10.000 
2U,000 
30.000 
32,000 
33,000 
31.000 
3%  000 
36.000 

.r.ooo 


Inch.       I 

.00005    I 

.00025 

.00060 

.00100    ' 

.00110 

.01015 

.01140 

.01200 

.01315 

.01525 


perlnch. 


Inch. 
0. 
.00005 
.00020 
.00065 
.00040 
.00010 
.00905 
.00125 
.00060 
.00115 
.00210 


Ifich. 

0. 

0. 


Successive 

permanent 

set. 


Inch. 
0. 
0. 


Remarks. 


Initial  load. 


;  Eltistio  limit. 


Tensile  strength. 


General  summary. 

Tewile  strength  per  square  inch  of  original  section pounds. .  69, 800 

^•rtic  limit  per  square  inch  of  original  section do. ..  32, 000 

ttonuatlon  per  inch  after  rupture inch. .    .  2050 

^''igation  per  inch  under  strain  at  elastic  limit do. . .  .00110 

KhJopUod  in  diameter  at  point  of  rupture do. . .      .055 

««iuctioii  in  area  after  rupture,  per  cent  of  original  section 20. 5 

Mtion  of  rapture ".7  from  neck 

*'^ntt'ter  of  broken  surface granular,  silky  sjkH  at  circumference 

Elongation  of  inch  sections 'M9, 'V22* 

H.  Doc.  508 10 
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No.  7211. 

Marks,  is\$ 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied 

loaas  per 

square 

inch. 

1 

Elongation 
per  Inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Succemive 

permanent 

set. 

Remarks. 

Pounds. 

1,000 

5.000 

10,000  • 

20,000 

30,000 

31,000 
32,000 
33,000 
34,000 
35,000 
70,450 

Inch. 
0. 

.00010 
.00030 
.00065 
f      .00106 
t      .0W75 
.00750 
.00825 
.00885 
.01000 
.01085 

Inch. 
0. 

.00010 
.00020 
.00035 
.00040 
.00370 
.00275 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

1 

1 

.00075 
.00060 

Tensile  strength. 

.00115 
.00085 



"  1 

'./.'.'.'.'.'.. '.'..I'.'.V.'.'.'.'.V.V. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  70, 45Q 

Elastic  limit  per  square  inch  of  original  section do. . .  30. 0(.X> 

Elongation  per  incn  after  rupture inch. .    .  irnx) 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  OOia*) 

Reduction  in  diameter  at  point  of  rupture do. . .      . aio 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture ".95  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ".17*,  ".13 


No.  7238. 

Marks,  ^iB  15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

Inch. 

Elongation 
per  Inch. 

Successive 

elongation 

per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
66,850 

Inch. 
0. 
.00015 
.00030 
.00070 
.00090 
.00100 
.00195 
.00290 
.00365 
.00475 
.00605 

hich. 
0. 

.00015 
.00015 
.OOWO 
.00020 
.00010 
.000*5 
.0009.) 
.00075 
.00110 
.00130 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

1 

Elastic  limit. 

Tensile  strength. 

** 1 

1                       1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section -pounds..  66,8.V> 

Elastic  limit  per  square  inch  of  original  section do. . .  23, 000 

Elongation  per  inch  after  rupture inch. .    .  1950 

Elongation  per  inch  under  htrain  at  elastic  limit do. . .  .  00100 

Reduction  in  diameter  at  point  of  rupture do. . .      .  0?i5 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20. 5 

Position  of  rupture ".40  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  Inch  ticctions ".17,  ".22* 
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No.  7221. 

Marks,  ibis 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 
loads  per 

square 

inch. 

Elongation 
per  inch. 

1 

SnccesBive 

elongation 

periuch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

1.000 

5,000 

10.000 

20.000 

30,000 

Inch. 

0. 
.00010 
.00090 
.00060 
.00100 
.00110 
.00115 
.008SO 
.00925 
.01005 
.01095 
.01175 

Inch. 
0. 

.00010 
.UOOUO 
.00030 
.00040 
.00010 
.00005 
.00735 
.00075 
.00080 
.00090 
.00080 

Inch. 
0. 
0. 

Inch. 

0. 

0. 

InitUl  load. 
Elastic  limit. 
Tensile  strength. 

' 

'       32.000 

33.000 

34.000 
35.000 
36,000 
37.000 
88.000 
73.950 

General  summary. 

Tensdle  strength  per  square  inch  of  original  section pounds. .  73, 960 

Elastic  limit  per  square  inch  of  original  section do. . .  33,  GOO 

Elongation  per  inch  after  rupture inch . .    .  16S0 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00115 

Reduction  in  diameter  at  point  of  rupture do. . .      .  045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16.9 

Position  of  rupture '',70  from  neck 

r.iaracter  of  broken  surface granular  80  per  cent,  silky  20  per  cent 

E -ingatlon  of  inch  sections ".18*,  ".15 


No.  7222. 

Marks,  1B15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loaasper 

M^uare 

inch. 


Poitndt. 

1,000 

5,000 

10.000 

ai.ooo 

2f»,000 
29.000 
30.000 
31,000 
32,000 
33.000 
31.000 
35.000 
36,000 
74.500 


Elon^tion 
I>er  inch. 


I 


Inch. 
0. 
.00015 
.00085 
.00070 
.00100 
.00120 
.00125 
.00630 
.00^00 
.00755 
.(Xr96 
.00865 
.00950 


Successive 

elongation 

per  inch. 


Inch. 

0. 

.00015 
.00020 
.00035 
.00030 
.00020 
.00005 
.00505 

-.00070 
.00055 
.00040 
.000^0 
.00085 


Permanent 
set. 


Inch. 

0. 

0. 


Successive 

ix^rmanent 

set. 


Inch. 
0. 
0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  sttnimnrif. 

Tensile  nrength  per  square  inch  of  original  section Ijounds. .    74, 500 

Elastic  limit  per  square  inch  of  original  section do. . .    30,  GOO 

Elongation  per  Inch  after  rupture inch..      .1100 

Elongation  per  inch  under  strain  at  ela.4tic  limit do. . .    .  00125 

Reduction  in  diameter  at  point  of  rupture do. . .       .  045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Pi*illon  of  rapture ".2h  from  neck 

''harapter  of  broken  snrface gninular,  silkv  spotai  circumference 

Elongation  of  inch  sections ". ".13,  ".15* 
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No.  7258. 


Marks,  21B15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applie<1 


Successive 


loads  p<'r    Klonpation , '  .";^^^  *^  Permanent 

squan*        per  inch.   ^  "^fj^^^"  set. 

UM.h  per  men. 


inch 


Pounflfi. 
1,000 
5.000 
10.000 
20,000 
30,000 
S4.000 
85,000 
36,000 
37,000 

:%.ooo 

39,000 
73, 550 


Iiic/i. 

0. 
.00010 
.00030 
.00060 
.00100 
.00115 
.01050 
.OIKK) 
.01155 

.oijyo 

.01410 


Inch. 
0. 
.00010 

.00020  I. 

.00080  .. 

.00040  i. 

.00015  I, 
.00935 

.00050  i, 

.00055  '. 

.00135  , 

.00120  i. 


Inrh. 

0. 

0. 


Succewive 

permanent 

set. 


Remarks. 


Inch. 

0. 

0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  ftummarj/. 

Tensile  strength  per  square  inch  of  original  section pounds. .  73. 559 

Elastic  limit  per  square  inch  of  original  section do...  34,000 

Elongation  per  inch  after  rupture Inch. .    . 2150 

Elongation  per  inch  under  strain  at  elastic  limit do...  .00115 

Reduction  in  diameter  at  point  of  rupture do. . .      .  065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 2;?.  9 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface granular  30  per  cent;  dull  amorphous  70  per  cent 

Elongation  of  inch  sections ''.  22*.  ".  21 


No.  7223. 

Marks,  f  b V) 
Diameter,  ".505. 
^  Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied 

loads  per 

square 

jinch. 


Pounds. 

1,000 

5,000 

10,000 

20.000 

2:^,000 

21.000 
25, 000 
26.000 
27,000 
28,000 
29,000 
57,400 


Elongation 
per  inch. 


per  inch.  "       *^'" 


Inrh. 
0.  I 

. 00015 

.tM)035 

. 00075 

.WK)90 

.00095 

.  W^'ii) 

.  0(KHK) 

.01020 

.OllW    I 

.01250     i 


Inch. 
0. 
.00016 
.00020 
.00010 
.00015 
.00005 
.0(Y7b5 
.00110 
.00060 
.00170 
.00060 


Inch. 
9. 
0. 


Successive  I 

permanent  | 

set. 


Remarks. 


Inch. 

0. 

0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


(ienernl  smntnarif. 

Tensile  strength  per  square  inch  of  original  section ponnds. .  67, 400 

Ela«*tic  limit  per  square  inch  of  original  section do. . .  24, 000 

Elongation  per  inch  after  rupture inch . .    .  2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .00095 

Reduction  in  diameter  at  point  of  rupture do...      .075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27. 4 

Position  of  rupture ".85  from  neck 

(Character  of  broken  surface silky,  trace  of  granulation 

Elongation  of  inch  heciions ".1«,  ".27» 
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No.  7259. 

Marks,  21B15 

Diameter.  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 
loads  per 
pqonre 
I      inch. 


1,000 

5,000 

10.000 

20,000 

ao.ooo 

33,000 
34.000 
35.000 
86,000 
87.000 
SS.OOO 
74,800 


Elongation 


SncceBfdve 
elongation 


per  Inch.  i^^^^lSch! 


Permanent 
set. 


Inch. 

0. 
.00010 
.00080 
.00060 
.00105 
.00120 
.00850 
.00950 
.01000 
.01090 
.01190 


Inch. 
0. 
.00010 
.00020 
.00030 
.00045 
.00015 
.00730 
.00100 
.00050 
.00090 
.00100 


0. 
0. 


Inch. 


Successive 

permanent 

set. 


Inch. 


0. 
0. 


Remarks. 


Initial  load. 


Elastic  limit. 


,  I  Tensile  strength. 


General  mmviary. 

Tensile  strength  per  square  Inch  of  original  section pounds. .  74, 800 

Elartic  limit  per  square  inch  of  original  section do ...  33, 000 

Elongation  per  Inch  after  rupture i nch . .    .1600 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00120 

RMuction  in  diameter  at  point  of  rupture do.  - .      .045 

Beduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture I'M  from  neck 

rhamcter  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ".17*,  'M5 


No.  7239. 

Marks,  i  b  is. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 
U>acs  i>er 
f'luarc 
'      inch. 

Elon^tion 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

1,000 

5,000 

10.000 

20,000 

30.000 

Inch. 

0. 
.00015 
.00080 
.00065 
.00110 
.00115 
.00120 
.00130 
.00975 
.01000 
.01050 
.01150 
.01260 

Inch. 
0. 

.00015 
.00015 
.00085 
.00045 
.00005 
.00005 
.00010 
.00845 
.00025 
.00050 
.00100 
.00100 

Inch. 
0. 
0. 

Inch. 
0. 
0. 


Initial  load. 

Elastic  limit. 
Tensile  strength. 

1 

( 

32.000 

*•••••••*•••) 

33.000 

1 

^,000 

35,000 
36.000 

37.000 

- 

3M.00O 

39.000 

73.100 

General  sumtnar'f. 

Tensile  strength  per  square  inch  of  original  section pounds. .  73, 100 

Eiajftic  limit  per  square  inch  of  original  section do. . .  34, 000 

Elongation  per  incn  after  rupture inch . .    .  1700 

Elongation  per  inch  under  Rtrain  at  elastic  limit do. . .  .  00i:U) 

Reduction  in  diameter  at  point  of  rupture <lo. . .      .  055 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20, 5 

Position  of  rupture > ".ho  from  n eck 

Chamcter  of  broken  surface granular  85  per  cent,  silky  15  per  cent 

Elongation  of  inch  sections ".15.  'M  9* 
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No.  7253. 

Marks,  1VI5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

.square 

inch. 

Elongation 
per  mch. 

Successive 

eloneation 

perinch. 

Permanent  Successive 
I'eimaneni  pennanent 

^^-       1        set. 

1 

Remarks. 

Pounds. 
1.000 
5.000 
10,000 
20,000 
30,000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
77,600 

Inch. 
0. 

.00010 
.00030 
.00060 
.00100 
.00120 
.00850 
.00900 
.00%5 

.oia^o 

.01150 

Inch, 
0. 
.00010 
.00020 
.00030 
.00040 
.00020 
.00730 
.00050 
.00065 
.00086 
.00100 

Inch. 

0. 

0. 

Inch. 
0. 
0. 


Initial  load. 
Elastic  limit. 

Tensile  streu^h. 

• 

....•«.■....  ............ 

1 

General  summary. 

Tensile  strenfrth  per  square  inch  of  original  section pounds..  77,600 

Elastic  limit  per  square  inch  of  original  section do. . .  35, 000 

Elongation  per  inch  after  rupture inch. .    .  1250 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00120 

Reduction  in  diameter  at  point  of  rupture do. . .      .  035 

Reduction  in  area  after  rupture,  per  cent  of  original  section 13. 2 

Positlou  of  rupture ".45  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ".18*,  ".12 


No.  7254. 

Marks,  ^b^i5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
perinch. 

Successive 

elongation 

per  inch. 

Pennanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
31.000 
32.000 
33,000 
34,000 
35,000 
71.300 

Inch, 
0. 

.00010 
.00035 
.00065 
.00ia5 
.00880 
.00925 
.00975 
.OlftW 
.01150 

Inch. 

0. 

.00010 
.00025 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.00030 

.00040 
.00775 
.00045 
.00050 
.00075 
.00100 

■ 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  71,300 

Elastic  limit  per  square  inch  of  original  section do. . .  90, 000 

Elongation  per  inch  after  rupture inch. .    .  2000 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00106 

Reduction  in  diameter  at  point  of  rupture do. . .      .065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 23, 9 

Piwitiou  of  rupture 1".04  from  neck 

Characier  of  broken  surface granular  60  per  cent,  silky  40  per  cent 

Elongation  of  inch  sections ".23*,  ".17 
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No.  7260. 

Marks^  ibi5 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loaosper 

square 

inch. 


Pimndt. 
1,000 
5.000 
10,000 
20,000 
2f<,000 
29.000 
30,000 
31,000 
32,000 
33,000 
70.500 


ElonMtion 
per  mch. 


Inch. 
0. 
.00010 
.00085 
.00060 
.00105 
.00650 
.00750 
.00800 
.00865 
.00960 


Sacceflslve 

elongBtion 

perinch. 


-L 


Inch. 
0. 
.00010 
.00025 
.00025 
.00045 
.00»45 
.00100 
.00050 
.00065 
.00095 


Permanent 
set. 


Inch. 

0. 

0. 


Succeflslve 

permanent 

set. 


*Inch. 

0. 

0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tenrile  !«tTen}>th  per  square  inch  of  orl^nal  section pounds..  70,600 

Elastic  limit  1  er  square  inch  of  original  section do —  28,000 

Elongation  pc*r  incn  after  rupture inch. .    .  1250 

Eluiuration  per  inch  under  strain  at  elastic  limit do 00105 

RMnotion  in  diameter  at  point  of  ruptiure do 045 

k«^luction  in  •  rea  after  rupture,  per  cent  of  original  section 16.9 

P(«jti(m  of  rupture 1".  from  neck 

rharacter  of  broken  surface granular,  gilky  spot  at  circumference 

EloDgBtlon  of  inch  sections 'M2/M8* 


No.  7261. 

Marks,  ibi5 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

mch. 

Eloncatlon 
perinch. 

Successive 

elongation 

perinch. 

Permanent 
set. 

8ucce«siye 

permanent 

set. 

Remarks. 

Pounds. 
1.000 
5.0OO 
10,000 
20,  (KM) 
29,000 
30,000 
81,000 
«2,0O0 
88,000 
84.000 
77,800 

Inch. 
0. 

.00010 
.00040 
.00065 
.00105 
.00125 
.00145 
.00625 
.00650 
.00750 

Inch. 
0. 

.00010 
.00080 

.00025 
.00040 
.00020 
.00020 
.00880 
.G0125 
noino 

Inch. 

0. 

0. 

IncK 

0. 

0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

'  ..  . 

1 

1 

General  summary. 

Teoille  fltrenirth  per  sqoare  inch  of  original  section pounds..  77,800 

Elastic  limit  per  square  inch  of  original  section ..do 29,000 

Elongation  per  incn  after  rupture inch..    .1560 

QoDgation  perinch  under  strain  at  elastic  limit do 00105 

Reduction  in  diameter  at  point  of  rupture do 045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture 1. ''05  from  neck 

Character  of  broken  surfoce granular,  silky  spot  at  circumference 

Eloogation  of  inch  sections ".15,  ".16* 
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Marks,  ^b^i5 

■rx»  A  n 


No.  7280. 


DU21IJ&.0,    IB  15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
perinch. 

Successive 

elongation 

perlnch. 

Permanent 
set. 

SuccesRiye 

permanent 

set. 

1 

Remarks. 

P(mnd*. 
1,000 
5,000 
10,000 
20,000 
30,000 
32,000 
33,000 
34,000 
85,000 
36,000 
37,000 
74,100 

Inch. 

0. 

.00010 
.00035 
.00060 
.00100 
.00106 
.00750 
.00835 
.00900 
.01000 
.01100 

Inch. 
0. 

.00010 
.00025 
.00025 
.00040 
.00005 
.00645 
.00085 
.00065 
.00100 
.00100 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastlclimit. 

Tensile  strength. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ...pounds..  74.100 

Elastic  limit  per  square  inch  of  original  section do. . .  32, 000 

Elongation  per  incn  aftei  rupture Inch. .    .  1600 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00105 

Reduction  in  diameter  at  point  of  rupture do. . .      .  045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface granular  80  per  cent,  silky  20  per  cent 

Elongation  of  inch  sectiosB '^'.Is*,  'M4 


No.  7281. 

Marks,  tBi5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5.000 
10.000 
20,000 
30.000 
32,000 
33,000 
34,000 
35,000 
86,000 
37,000 
73,800 

Inch. 

0. 
.00010 
.00080 
.00060 
.00095 
.00105 
.00825 
.00850 
.00880 
.00945 
.01060 

Inch. 

0. 
.00010 
.00020 
.00080 
.00035 
.00010 
.00720 
.00025 
.00030 
.00065 
.00115 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  lo49d. 
Elastic  limit 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  73, 800 

Elastic  limit  per  square  inch  of  original  section do. . .  82. 000 

Elongation  per  Incii  after  rupture inch. .    .  18W 

Elongation  perlnch  under  btrain  at  elastic  limit do...  .00105 

Reduction  in  diameter  at  point  of  rupture do. . .      .055 

Reduction  in  area  after  i-upture,  per  cent  of  original  section 20. 5 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface granular  60  per  cent,  dull  silky  40  per  cent 

Elongation  of  inch  sections 'M5,  '^22* 
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No.  7282. 

Marks,  ibi5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


A|H»lied 
loAOB  per    EloncatioD 

BqDAre        per  Inch. 

iDch. 

Succenive 

elongatioD 

perinch. 

t 

Penxument 
set. 

Succeflsdve 

permanent 

set. 

Remarks. 

I'mnuU. 

1.000 

5.000 

10.000 

Inch. 
0. 
.00010 
.00080 
.00060 
.00095 
.00140 
.00805 
.00900 
.00955 
.01060 
.01110 

Inch. 
0. 

.00010 
.00020 
.00080 
.00085 
.00046 
.00665 
.00095 
.00055 
.0009b 
.00060 

Inch. 
0. 
;    0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

20,000 

ao.ooo 

87,000 

98.000 

89.000 

. ^  ^^ •••■■••■    - 

40.000 

41,000 

,       42,000 

79,d06 

General  mmmary. 

Tensile  strength  per  square  inch  of  original  section pounds . .  79, 800 

Elastic  limit  per  square  inch  of  original  section do. . .  37, 000 

Elongation  per  incn  after  rupture inch..    .1800 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00140 

Reduction  in  diameter  at  point  of  rupture do. . .      .  055 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20. 5 

Prwiion  of  rupture V  from  neck 

Character  ot  broken  surface granular  60  per  cent,  silky  40  per  cent 

Elongation  of  inch  sections ''.20*,''.16 


No.  7299. 

l^Iarks,  I B 15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loaoH  per 

M)uare 

inch. 


PiATiMti/^n  Successive 


Permanent 

DVva 


Pounds. 

1,000 

5,000 
10,000 
20,000 
25.000 
28.000 
29.000 

80,000     I 

81,000 

32,000    , 

88,000 

84.000 

35.000 

69,500 


Inch. 
0. 

.00010 
.00020 
.00055 
.00080 
.00095 
.00100 
.00105 
.00715 
.00750 
.00920 
.00910 
.01000 
.01100 


Inch. 
0. 
.00010 
.00010 
.00035 
.00025 
.00015 
.00005 
.00005 
.00610 
.00035 
.00070 
.00090 
.00090 
.00100 


Inch. 
0. 
0. 


Successive 

permanent 

set. 


Remarks. 


I7ich. 

0. 

0. 


Initial  load. 


I 


Elastic  limit. 


Tensile  strength. 


General  summari/. 

Tensile  strength  per  square  inch  of  original  section pounds . .  69, 500 

Elsmic  limit  per  square  inch  of  original  section do. . .  29, 000 

Elongation  per  inch  after  rupture Inch. .    .  1450 

Elongation  per  inch  under  strain  at  elastic  limit do . . .  .  00100 

Redaction  in  diameter  at  point  of  rupture do. . .      .  aw 

Rwlncllon  in  area  after  rupture,  per  cent  of  original  section 20. 5 

PWtlon  of  rupture l."Ofi  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ".14*,  ".15 
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No.  7308. 

Marks,  ^b^s 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Succe-sBive  !>«-_«  T,^«f 
elongation  Permanent 

per  inch.          ^''- 

Successive 

permanent 

set. 

Remarks.                        * 

POUTUU- 

1,000 
5,000 
10,000 
20,000 
30,000 
32,000 
83.000 
34;  000 
35,000 
36.000 
37,000 
71,400 

Inch. 
0. 

.00015 
.00030 
.00065 
.00110 
.00120 
.00940 
.00960 
.01025 
.01100 
.01210 

Inch. 

0. 

.00015 
.00015 

Inch. 
0. 

0. 

I: 

Initial  load. 
Elastic  limit. 

.00035 
.00045 
.00010 
.00820 
.00020 
.00065 
.00075 
.00110 

............ 







::::::::::::::::::: 

Tensile  strenirth. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  orijdnal  section pounds. .  71, 400 

Elastic  limit  per  square  inch  of  original  section do. . .  32, 000 

Elongation  per  incn  after  nipture inch. .    .  1500 

Elongation  per  inch  under  strain  at  elastio  limit do. . .  .  00120 

Reduction  in  diameter  at  point  of  rupture do. . .      .  046 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture ".95  from  neck 

Character  of  broken  surface granular  80  per  cent,  dull  silky  20  per  cent 

Elongation  of  inch  sections ".14,  ".16* 


No.  7309. 

Marks,  ^b'S 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  loch. 

Successiye 

elongation 

per  inch. 

Permanent 
set. 

Succesdve 

permanent 

set. 

Remarks, 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
34,000 
85,000 
86,000 
87,000 
88.000 
89,000 
40,000 
77,000 

Inch. 
0. 
.00015 
.00035 

Inch. 
0. 

.00015 
.00020 

Inch. 

0. 

0. 

Inch, 

0. 

0. 

Initial  load. 
Elastic  limit 
Tensile  strength. 

.00070 
.00105 
.00125 
.00135 
.00615 
.00875 
.00960 
.01030 
.01115 

.00035 
.00035 
.00020 
.00010 
.00680 
.00060 
.00085 
.00070 
.00065 

, 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    77,000 

Elastic  limit  per  square  inch  of  original  section do...    85,000 

Elongation  perinch  after  nipture inch..      .1600 

Elongation  perinch  under  strain  at  elafitic  limit do...    .00135 

Reduction  in  diameter  at  point  of  rupture do . . .        .045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16.9 

Position  of  rupture ".90  from  neck 

Character  of  broken  surface granular  80  per  cent,  dull  silky  20  per  cent 

Elongation  of  inch  sectloxis ".16*,  ".14 
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No.  7310. 

Marks,  i  b  15 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied 
I  kMubper 
square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
82,000 
33,000 
SI,  000 
S5,000 
86,000 
37.000 
74,900 


Elongation 
per  mch. 


SucoessiTe 

elongation 

per  inch. 


Inch. 
0. 

.00015 
.00030 
.00060 
.00105 
.00110 
.00875 
.00900 
.00923 
.01000 
.01075 


Inch. 
0. 
.00015 
.00015 
.00030 
.00045 
.00005 
.00765 
.00025 
.00025 
.00075 
.00075 


Permanent 
set. 


Inch. 
0. 

0. 


Successive 

permanent 

set. 


Inch. 

0. 

0. 


Remarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

Tensfle  strength  per  square  inch  of  original  section pounds..  74,900 

Elastic  limit  per  square  inch  of  original  section do...  82,000 

Elougation  per  incn  after  rupture inch..    .1700 

Elongation  per  inch  under  strain  at  elastic  limit do...  .00110 

Reduction  in  diameter  at  point  of  rupture do. . .      .  055 

Redaction  in  area  after  rupture,  per  cent  of  original  section 20. 5 

Foiition  of  rupture * ".SSfromneck 

Character  of  broken  surface granular  85  per  cent,  silky  15  per  cent 

Elongation  of  inch  sections .' ".15, 'M9» 


No.  7311. 

Marks,  tin 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set.. 

Successive 

permanent 

set. 

Bemarks. 

Pound*. 
1,000 
5.0OO 
10,000 
20,000 
30,000 
33,000 
34,000 
35,000 
S6.0OO 
37,000 
38,000 
39,000 
76,550 

Inch. 
0. 
.00015 
.00030 
,00065 
.00105 
.00120 
.00125 
.00770 
.00880 
.00900 
.01000 
.01090 

Inch. 

0. 

.00015 
.00015 
.00035 

Inch. 
0. 
0. 

Inch. 
0. 
0. 

Initial  load. 
Elastic  limit. 
Tensile  strength. 



.00040 
.00015 
.00006 
.00645 
.00060 
.00070 
.00100 
.00090 

>...........,............ 

...........  '    -- 

_  -  - 

. 

*  - 

General  summary, 

Jensile  strength  per  square  inch  of  original  section pounds..  76,550 

uasticlimlt  per  sqiiare  inch  of  original  section do...  84,000 

gongation  per  inch  after  rupture inch. .    .  1750 

|longAtion  per  inch  under  strain  at  elastic  limit do. . .  .  00125 

Reduction  in  diameter  at  point  of  rupture do. . .      .  045 

Rednction  In  area  after  rupture,  per  cent  of  original  section 16. 9 

™tlon  of  rupture " .  92  from  nee  k 

^rtcter  of  broken  surface granular  80  per  cent,  dull  silky  20  per  cent 

Songation  of  inch  sections ''.n,  M8» 
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No.  7312. 

Marks,  ih% 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

ElonKation 
per  inch. 

Successive 

elongation 

perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

PouTtds. 

1,000 

5,000 

10,000 

Inch. 
0. 

.00015 
.00080 
.00065 
.00105 
.00120 
.00130 
.00900 
.00950 
.01000 
.01075 
.01170 

Inch. 
0. 

.00015 
.00015 

.oooa^ 

.00040 
.00015 
.00010 
.00770 
.00060 
.00050 
.00075 
.00095 

Inch. 

0. 

0. 

9 

Inch. 

0. 

0. 

Initial  load. 

20,000 

1        30,000 

34,000 

35,000 
86,000 
37,0-0 
88,000 
89,000 
40,000 
75,500 

Elastic  limit. 

Tensile  strength. 

• 

General  sinumary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  7.S.  500 

Elastic  limit  per  square  inch  of  original  section do. . .  35. 000 

Elongation  per  inch  after  rupture inch. .     .  1350 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00130 

Reduction  in  diameter  at  point  of  rupture dcv . .      .  045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture ",60  from  neck 

Character  of  broken  surface granular  60  per  cent,  dull  silky  40  per  cent 

Elongation  of  inch  sections ".12,  ".15* 


No.  7313. 

Marks,  i\'^5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
25,000 
28,000 
29,000 
80,000 
31,000 
32,000 
83,000 
34,000 
62,850 


iri/^TKMtii^n  Successive 


Inch. 
0. 

.00015 
.00030  I 
.00070 
.00095  i 
.00110  I 
.00115  ' 
.0a590  > 
.00650 
.00750  ! 
.00825  i 
.00900  I 


Inch. 

0. 
.00015 
.00015 
.00040 
.00025 
.00015 
.00005 
.00475 
.00060 
.00100 
.00075 
.00075 


Permanent 
set. 


Inch. 

0. 

0. 


Successive 

permanent 

set. 


Inch. 

0. 

0. 


I 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  pquare  inch  of  original  section pounds . .  62, 850 

Elastic  limit  per  square  inch  of  original  section do. ..  29. 000 

Elongation  per  inch  after  rupture inch . .     .  0550 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00115 

Reduction  in  diameter  at  point  of  rupture do. . .      .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9.5 

Position  of  rupture ".76  from  neck 

Character  of  broken  surface granular  85  per  cent,  silky  15  per  cent 

Elongation  of  inch  section^5 ".06.  ".06* 
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No.  7314. 

Marks,  IB  15 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


EloDKHtlon 
per  mch. 

Succefflive 

elongation 

perinch. 

Permanent 
set. 

Succeflsive 

permanent 

set. 

Kemarks. 

• 
Inch. 
0. 
.00010 
.00025 
.00060 
.00105 
.00120 
.00125 
.00700 
.00760 
.OOfrU) 
.00915 
.01000 

Inch, 
0. 

.00010 
.00015 
.00085 
.00045 
.00015 
.00005 
.00575 
.00060 
.00080 
.00075 
.00085 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

• 

Initial  load. 

• 

Elastic  limit. 
i 

Tensile  strength. 

1 
1 



1 

.Applied 

](«(»  per 

^^iiare 

inch. 


Ponnd*. 
1.000 
5,000 
10.000 
20.000 
30,000 
33,000 
34.000 
35.000 
36,000 
.T7.G0O 
3S.00O 
39.000 
79.  (»0 


General  summary, 

Tennle  strength  per  square  Inch  of  original  section pounds. .  79, 060 

Elanie  limit  per  square  inch  of  original  section do. . .  34,  OOO 

Eloiij^tion  per  inch  after  rupture Inch . .    .  2000 

BoDgation  per  inch  under  strain  at  elastic  limit do. . .  .  00125 

Reduction  in  diameter  at  point  of  rupture do. . .      .066 

BtKlaction  in  area  after  rupture,  per  cent  of  original  section 23.9 

Pt»irion  of  rupture ".70  from  neck 

Character  of  broken  surface granular  50  per  cent,  silky  50  per  cent 

Elongation  of  inch  sections *. ".17/'.28* 


No.  7315. 


Marks,  i  b  15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


1 

Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Inch. 
0. 
0. 

Remarks. 

1 

Pound*. 
1.000 
5,0QO 
10.000 
20,000 
2S.U00 
27,UU0 

Inch, 
0. 
.00010 
.00030 
.00070 
.00100 
.00110 
.00115 
.00130 
.00290 
.00525 
.00700 
.00755 
.00890 

Inch. 
0. 

.00010 
.00020 
.00040 
.00030 
.00010 
.00005 
.00015 
.00160 
.00285 
.00175 
.00055 
.00135 

Inch. 
0. 
0. 

Initial  load. 

28,000 

Elastic  limit. 

29.000 
30.000 
31.000 
32,000 
33.000 
34.000 
73.400 

* 

Tensile  strength. 



General  summary. 

Tomfle  strength  per  square  inch  of  original  section pounds. .    73, 400 

^i:L«tic  limit  per  «quare  inch  of  original  section do...    28,000 

Ejontrtition  per  inch  after  rupture inch..      .1800 

Cv>Df»iion  per  inch  under  strain  at  elastic  limit do...    .00115 

Rcduptlon  in  diameter  at  point  of  rupture do. . .       .  055 

Redaction  in  area  after  rupture,  per  cent  of  original  section 20. 5 

Position  of  rupture 1"  from  neck 

^hamcter  of  broken  surface granular  75  per  cent,  silky  25  percent 

Elongation  of  inch  sections ".19*,  ".17 
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No.  7335. 

Marks,  ^i?5 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


• 

Applied 

loads  per 

square 

inch. 

Elonffation 
per  inch. 

Successive 

elonsration 

per  inch. 

Permanent 
set. 

Succeasiye 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
25,000 
29,000 
80,000 
81,000 
32,000 
88,000 
34,000 
85,000 
72,950 

Inch. 
0. 

.00010 
.00025 
.00060 
.00060 
.00105 
.00110 
.00710 
.00750 
.00825 
.00920 
.01000 

Inch. 
0. 

.00010 
.00015 
.00035 
.00020 
.00025 
.00005 
.00600 
.00040 
.00075 
.00095 
.00080 

Inch. 

0. 

0. 

Inch. 

0. 

0». 

Initial  load.                      ' 
Elastic  limit. 
Tensile  strength. 

, 

. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  72,950 

Elastic  limit  per  square  inch  of  original  section do ...  30, 000 

Elongation  per  incn  after  rupture inch..    .20oO 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  . 001 10 

Reduction  In  diameter  at  point  of  rupture do...      .065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 23. 9 

Position  of  rupture 1".  15  from  neck 

Character  oCbroken  surface granular,  silky  spot  at  circumferenet* 

Elongation  of  inch  sections ".21,  ".20* 


No.  7342. 

Marks,  f  i?5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 

set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5.000 
10,000 
20,000 
80,000 
33,000 
34,000 
35,000 
86,000 
37,000 
38,000 
80,100 

iTich. 
0. 

.00010 
.00040 
.00070 
.00105 
.00135 
.00700 
.00790 
.00860 
.00925 
.01025 

Inch. 
0. 

.00010 
.00030 
.00030 
.00035 
.00030 
.00165 
.00090 
.00070 
.00065 
.00100 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pound;*..  80,100 

Elastic  limit  per  square  inch  of  original  section do...  33,000 

Elongation  per  Inch  after  rupture inch . .    .  2050 

Elongation  per  Inch  under  strain  at  elastic  limit do...  .00135 

Reduction  In  diameter  at  point  of  rupture do. . .      .065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 23. 9 

Position  of  rupture I''.  1  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections *.20,".21» 
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No.  7343. 


Marks,  IB  15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied    • 

knosper    Elonfation 

aqnAre     j  per  Inch. 

inch. 


Found*. 
1.000 
5.000 
10,000 
'iO.OOO 
30.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
90,600 


Inch, 

0. 
.00010 
.00085 

.00070 
.00100 
.00145 
.00740 
.00775 
.00K35 
.00900 
.00950 


SuccesRive 

elongation 

per  inch. 


Inch. 
0. 

.00010 
.00025 
.00085 
.00080 
.00045 
.00505 
.00035 
.00060 
.00065 
.00050 


Permanent 
set. 


Indu 

0. 

0. 


Successiye 

permanent 

set. 


Inch. 

0. 

0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  fummary, 

TpDfl'le  Btrenirth  per  square  inch  of  original  section pounds. .  90, 600 

Elastic  limit  per  !«quare  inch  of  original  section do. ..  40, 000 

E]<pngation  per  inch  after  rupture inch. .    .  1900 

Pongation  per  inch  under  strain  at  elastic  limit do. . .  .  00145 

Reduction  in  diameter  at  point  of  rupture do. . .      .055 

Redaction  in  area  after  rupture,  per  cent  of  original  fcction 20.5 

PooiUon  of  rupture ".95  from  neck 

I'hanicter  of  broken  surface granular  20  per  cent,  dull  silky  80  per  cent 

Elongation  of  inch  sections ".22*. ".16 


No.  7344. 

Marks,  ^^Ts 

Diameter  ".505. 

Sectional  area,  .20  square  inch. 

Crauged  length,  2". 


Successive 


Successive 


S'  ^SSISS"  So"S^'»n  •^Tr"  ^"^^«« 
SQoare     j  per  inch.     ^,?n^h  ^et.        ►'     ^^ 


Poundf. 
1.000 
5,000 
10,000 
20,000 
30,000 
3^000 
36.000 
37.000 
3^,000 
39.000 
40.000 
{10.350 


per  inch. 


Inch. 

0. 
.00010 
.GOMO 
.00070 
.00100 
.00130 
.00800  • 
.00850 
.00910 
.00975 
.01050    I 


Inch. 

0. 
.00010 
.00030 
.00080 
.00080 
.00080 
.00670 
.00050 
.00060 
.00065 
.00075 


set. 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  mmmary. 

Ten^le  strength  per  square  inch  of  original  section pounds. .    80, 850 

EU»tic  limit  per  square  inch  of  original  section do. . .    35, 000 

Elongation  per  inch  after  rupture inch. .      .  1700 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .  00130 

Rnioction  In  diameter  at  point  of  rupture do. . .       .  Ooo 

Keduetion  in  area  after  rupture,  per  cent  of  original  ncction 20. 5 

I'wiilon  of  rupture ".60  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

EloimitioD  of  inch  sections ".20*,  ".14 
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No.  7345. 

Marks,  i^^Vs 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Founds. 
1,000 
5,000 
10,000 
20,000 
30,000 
39.000 
40.000 
41,000 
42.000 
43,000 
44.000 
94.400 

Inch. 
0. 

.00010 
.00035 
.00070 
.00100 
.00150 
.00170 
.00200 
.00606 
.00695 
.00775 

Inch. 
0. 

.00010 
.00025 
.00035 
.00030 
.00050 
.00020 
.00080 
.00405 
.00090 
.00080 

Inch. 

0. 

0. 

Inch. 

0, 

0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  94,400 

Elastic  limit  per  square  inch  of  original  section do. . .  39, 000 

Elongation  per  inch  after  rupture inch . .     .  191K) 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  OOI 50 

Reduction  in  diameter  at  point  of  rupture do . . .      .  Otx> 

Reduction  in  area  aiter  rupture,  per  cent  of  original  section 23. 9 

Position  of  rupture ".95  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumferenoe 

Elongation  of  inch  sections ".17,  ".21* 
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No.  7240. 

Marks,  ?o"b  15 

r>iameter,  ".505. 

Sectional  area^  .20  square  inch. 

Graaged  length,  2". 


1    Applied 
1  UMOsper 
I     fiquare 
inch. 

Eloi]A:atioiii 
per  inch. 

Succewive 

elongation 

per  inch. 

Permanent 
set. 

Successive 
permanent 

set. 

Remarks. 

Pounds. 

t.ooo 

6.000 
10,000 
20,000 

21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 

IndL 

0. 
.00010 
.00025 
.00070 
.00075 
.00065 
.00110 
.00165 
.00245 
.00S75 
.00500 
.00610 

Inch, 
0. 

.00010 
.00015 
.00045 
.00005 
.00010 
.00025 
.00055 
.00060 
.00130 
.00125 
.00110 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

63,400 

General  summary. 

TeQ.<41e  streogth  per  square  inch  of  original  section pounds..  68,400 

Elastic  limit  per  sqaare  inch  of  original  section do ...  22, 000 

Elongation  per  Inch  after  rupture inch . .    .  2050 

Qoogation  per  Inch  under  strain  at  elastic  limit do. . .  .  00085 

Reduction  in  diameter  at  point  of  rupture do. . .      .065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 28. 9 

Friction  of  rapture ".95  from  neck 

<"hamcter  of  broken  surface dull  silky  80  per  cent,  granular  20  per  cent 

EioDgation  of  inch  sections : ".21*,  ".20 


No.  7213. 

Marks,  o  b  is 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


\i^^^^  '  in/.««<r.Hnf^<  Successive 


PomuU. 

l.OOO 

5,000 

10.000 

20,000 

29,000 

ao.ooo 

81,000 
82,000 
8S,00O 

34,000 
46,300 


Inch. 
0. 

.00010 
.00030 
.00065 
.00100 
.00790 
.00665 
.00960 
.01040 
.01160 


Inch. 
0. 

.00010 
.00020 
.00OS5 
.00085 
.00690 
.00075 
.00065 
.00090 
.00110 


Permanent 
set. 


Inch. 

0. 

0. 


Successive 

permanent 

set. 


Remarkft. 


Itich.      ' 

0.  <  Initial  load. 

0. 


Elastic  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  46, 800 

Elastic  limit  per  square  inch  of  original  section do...  29,000 

BoDgatioD  per  inch  after  rupture inch. .    . 0500 

BongatioD  per  inch  under  strain  at  elastic  limit do...  .00100 

Reduction  in  diameter  at  point  of  rupture do .  - .      .  006 

wdoctlon  In  area  after  rupture,  per  cent  of  original  section 1.8 

™Uon  of  rupture " .20  from  neck 

S^f^^acterof  broken  surface...  dull  gray  amorphous  in  part,  and  In  part  granular;  irregular  surface 
£k>Q8Btion  of  inch  sections ".03,  ".07* 
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No.  7241. 

Marks,  ?o  b  is 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gaugtd  length,  2". 


Applied 

loaas  per 

square 

inch. 

Elongation 
per  Inch. 

Inch. 
0. 

.00010 
.00030 
.00070 
.00090 
.00100 
.00105 
.00115 
.00195 
.00250 
.00340 
.00450 
.00560 

Succejwlve 

elongation 

per  inch. 

Permanent 

set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1.000 
5,000 
10,000 
20.000 
25.000 
27,000 
28,000 
29,000 
90,000 
31,000 
32,000 
33.000 
34,000 
67.000 

Inch. 
0. 

.00010 
.00020 
.00040 
.00020 
.00010 
.00005 
.00010 
.00080 
.00055 
.00090 
.00110 
.00100 

Inch. 
0. 
0. 

Inch. 

0. 

0. 

Initial  load. 

1 

Elastic  limit. 

Tensile  strength. 

*  *  *          * 

..  .     ....  .......... 

1                               "     ' 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  67, 000 

Elastic  limit  per  square  inch  of  original  section do. . .  29, 000 

Elongation  per  incJi  after  rupture inch. .     .  1650 

Elongation  per  inch  under  strain  at  elastic  limit do. ..  .  0011^ 

Reduction  in  diameter  at  point  of  rupture do. . .      .  (M5 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture ".60  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  Bections ''.18*,  'M5 


No.  7214. 

Marks,  §  ^15 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

s*quare 

inch. 


Elongation 


Successive 


PO'^noh-    t?tt" 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
31,000 
32,000 
33,000 
34.000 
:i5,000 
71,500 


Permanent 
set. 


Inch. 
0. 

.00010 
.00030 
.00060 

.ooia^ 

.0a'>45 
.OOfWO 
.00925 
.01015 
.01095 


Inch. 

0. 
.00010 
.00020 
.00030 
.00045 
.00440 
.00295 
.00085 
.00090 
.OOOSO 


Inch. 

0. 

0. 


Successive 

permanent 

set. 


Inch. 

0. 

0. 


Remarks. 


Initial  load. 


Ela.stic  limit. 


Tensile  sirength. 


General  summary. 

Tensile  strength  per  square  inch  o*  original  section pounds. .  71 ,  500 

Elastic  limit  per  square  inch  of  original  section do. . .  30. 000 

Elongation  per  inch  after  rupture inch. .    ,  20.'*) 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00105 

Re<iuotion  in  diameter  at  point  of  rupture do. . .      .055 

Re<lu('tl()n  In  area  after  rupture,  per  cent  of  original  section 20. 5 

I*osUi(»n  o(  rupture ".9  from  neck 

Chaructor  of  broken  surface j> granular  60  per  cent.  silkV  40  per  cent 

Elongation  of  inch  sections ".18,  ".23* 
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^larks,  o  ® 


No.  7217. 


15 


Diameter,  ".505. 

Soctional  area,  .20  square  inch. 

(xauged  length,  2". 


Applied 

I-  «aa9  per 

M|uare 

inch. 

'  Rlon^tion 
per  inch. 

1 

Successive 
elongation 
per  inch.  ' 

Permanent 
set. 

Successive 

permanent 

set. 

Remark.s. 

1.000 
5,UIM) 

13.000 

Inch. 

0. 
1        .00010 
'        .00020 

.C«100 
.00105 
.00110 
.00800 
.00835 

.oos6r> 

.00955 
.01040 

Ijich. 
'      0. 

1        .00010 
.00010 

.oowo 
1      .oowo 

.00005 
.00005 
.00690 
.000:35 

1      .ooo:» 

.00090 
.00085 

Inch. 
0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Ela.stic  limit. 
Tensile  strength. 

lUOOO 

so.  000 

31,000 

32,000 

33.000 

34.000 

35.000 

1 

3S.IK« 

37,000 

71.400 

' 

1 

f 

General  summary. 

Temilc  stTcngth  per  tiquare  inch  of  original  .section pounds. .  74, 400 

Elastic  limit  per  square  inch  of  original  section do. . .  32, 000 

EUmgHtion  per  inch  after  rupture inch. .    .  1500 

Eloogation  per  inch  under  strain  at  elastic  limit do. . .  .  00110 

Reduction  in  diameter  at  point  of  rupture do. . .      .046 

Reduction  In  area  after  rupture,  per  cent  of  original  section 16. 9 

Piffition  of  mpture ''.48  from  neck 

Character  of  broken  surfac'c granular  85  per  cent,  silky  15  per  cent 

Elongation  of  inch  Hections ".17^  ".W 


No.  7218. 

Marks,  o  b  15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


.\pplied 
loads  per 
square 
■      inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

pennanent 

set. 

Remark!. 

Founth. 
1,000 
5.000 
10.000 
20.000 
25.000 
27,000 
28.000 
29.000 
30,000 
31.000 
32,000 
33,000 
34,000 
71,500 

Inch. 
0. 
.00015 
.00030 
.00065 
.00085 
.00095 
.00100 
.00515 
.00690 
.00660 
.00760 
.00875 
.00985 

Inch. 

0. 

.00015 
.00015 
.00035 
.00020 
.00010 
.00005 
.00415 
.00075 
.00070 
.00090 
.00125 
.00060 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

Ten.sile  strength. 

............ 

1 

1 

General  mnnmary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  71 ,  500 

Elastic  limit  per  square  inch  of  original  section do. . .  2S,  OOO 

Elongation  per  inch  after  rupture inch..    .1100 

Elongation  per  inch  under  strain  at  clastic  Mmit do...  .00100 

Reduction  i n  diameter  at  poin t  of  ruptu re do. . .      .035 

Reduction  in  area  after  rupture,  per  cent  of  original  section 13. 2 

Pofiition  of  mpture ".54  from  neck 

Character  of  broken  surface granular  85  per  cent,  silky  15  jjor  cent 

Elongation  of  inch  .«»erti(>n« ".12*,  ".10 
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No.  7269. 


Marks,  2  o  b  is 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
31,000 
32.000 
83,000 
34.000 
35.000 
76.500 


Eloneatlon 
per  inch. 


Inch. 

0. 
.00010 
.00086 
.00075 
.00110 
.00130 
.00150 
.00750 
.00815 
.00900 


Successive 

elongation 

perlnch. 


Ifich. 
0. 

.00010 
.00025 
.00040 
.00085 
.00020 
.00020 
.00600 
.00065 
.00085 


Permanent  Successive 
rermantru  pennanent 

^^-       I        set. 


I 


Remarks. 


Inch. 

0. 

0. 

Inch. 

0. 

0. 

::..;; i. ...:.: 

... 

'.y'.y//z..v.v.'.'.'.v.'. 

1 

Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  76, 600 

Elastic  limit  per  square  inch  of  original  section do...  30,000 

Elongation  per  incn  after  rupture inch. .    .  1700 

Elongation  perlnch  under  strain  at  elastic  limit do...  .00110 

Reduction  In  diameter  at  poln  t  of  niptu  re do...      .  045 

Reduction  In  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture ".95  f  r<»m  neck 

Character  of  broken  surface granulnr.  hilky  npotat  {;ircumference 

Elongation  of  inch  sec tions *,  1 6, ".  1 8 • 

No.  7219. 

Marks,  obis 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

sciuare 

inch. 


Pounds. 
1.000 
5.000 
10,000 
20.000 
26,000 
29,000 
80,000 
81,000 
82,000 
83.000 
84,000 
35,000 
73.150 


Elongation 
per  inch. 

Successive 

elon^^tion 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Inch. 
0. 

.00015 
.00030 
.00060 
.00085 
.00100 

.ooia') 

.00460 
.006vS0 
.00740 
.OOMX) 
.00900 

Inch. 
0. 

.00015 
.00015 
.00030 
.00025 
.00015 
.00005 
.00355 
.00220 
.00060 
.00060 
.00100 

Inch. 
0. 
0. 

Inch. 

0. 

0. 

Initial  load. 
Eliisiie  limit. 
Tensile  strength. 

1 



1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  73, 450 

Elastic  limit  per  square  Inch  of  original  section do. . .  30. QUO 

Elongation  per  inch  alter  rupture inch..    .1500 

Elongation  perlnch  under  strain  at  elastic  limit do...  .00105 

Keduction  in  diameter  at  point  of  rupture «. do...      .Oii 

Reduction  In  area  after  rupture,  per  cent  of  original  section 16. 9 

position  of  rupture ".92  from  nwk 

Character  of  broken  Mirfnce    granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ''.16*,''.14 
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No.  7220. 

Marks,  obis 
Diameter,  ".505. 
Sectional  area,  .20  square  Inch. 
Gauged  length,  2". 


Applied 

Uma»  per 

itquare 

inch. 

Elongation 
per  inch. 

SucceflBive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

RemarJcs. 

1.000 

5,000 

10,000 

Inch. 
0. 
.00010 
.(NKKt5 

.uuu;u 

.00100 

.oouo 

.00115 
.00650 
.00725 
•   .00775 
.00825 
.00900 

Inch. 
0. 
.00010 
.00025 
.00035 
.00080 
.00010 
.00005 
.00635 
.00075 
.00050 
.00050 
.00075 

Inch. 

(k 

0. 

Iitch. 

0. 

0. 

Initial  load. 
Elafltic  limit. 
Tensile  strength. 

^,000 

1        25,000 

27.000 

28,000 

29.000 

SO,  000 

31,000 

32,000 

33.000 

72.000 

General  summary. 

Tenatle  strength  per  square  inch  of  original  section pounds. .  72,  oOO 

Elastic  limit  per  square  Inch  of  original  section do. . .  28,  OOO 

Ekxigation  per  inch  after  rupture inch. .    .  1700 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00115 

Reduction  in  diameter  at  point  of  rupture do. . .     .045 

Eednctlon  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture ".W)  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ".17*,  'M7 


No.  7242. 

Marks,  obi5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Ai»plied 

loaasper 

square 

Elonnition 
perlnch. 

Inch. 

Poundt. 

Inch. 

1.000 

0. 

5,000 

.00010 

10.000 

.00025 

20,000 

.00060 

25.000 

.00085 

28.000 

.00095 

29.000 

.00100 

30.000 

.00675 

31.000 

.00750 

32,000 

.00825 

83.000 

.00910 

84.000 

.01000 

09.450 

Successive 

elongation 

per  inch. 


Inch. 
0. 

.00010 
.00015 
.00035 
.00025 
.00010 
.00005 
.00575 
.00075 
.00075 
.00085 
.00090 


Permanent 
set. 


Inch. 

0. 

0. 


Successive 

permanent 

set. 


Inch. 
0. 
0. 


Remarks. 


Initial  loail. 


Elastic  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  69, 450 

Elastic  limit  per  square  inch  of  onginai  section do. . .  29, 000 

Etongation  per  inch  after  rupture inch . .    .  13(Kt 

Elongation  perlnch  under  strain  at  clastic  limit do...  .OOioo 

Reduction  In  diameter  at  point  of  rupture do...      .045 

Reduction  m  area  after  rupture,  per  cent  of  original  nection 16. 9 

Position  of  rupture l'M4  from  neck 

Character  of  broken  surface granular  60  per  cent,  rilky  50  per  cent 

Ekmgation  of  Inch  sections • ".IS*,  ".13 
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No.  7243. 

Marks,  ob  is 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2".    . 


Applied 

loads  per 

square 

Inch. 


Pounds. 
1,000 
5.000 
10.000 
20,000 
25,000 
27,000 
28.000 
29.000 
SO.  000 
31,000 
32,000 
33,000 
34,000 
77,500 


i7i/^«i<Mi*i/^«i  Successive 
per  men.     perinch. 


Inch. 
0. 

.00010 
.00025 
.00060 
.00085 
.00095 
.00100 
.00110 
.00235 
.00475 
.00570 
.00640 
.00715 


Inch. 

0. 
.00010 
.00015 
.00035 
.00025 
.00010 

.oooa5 

.00010 
.00125 
.00240 
.00095 
.00070 
.00075 


Permanent  Successive  I 
rernmneni  pennanent 

^^'       I        set. 


Remarks. 


Inch. 

0. 

0. 


Inch. 
0. 
0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Cnieral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  77, 500 

Elastic  limit  per  square  inch  of  original  section do. . .  29, 000 

Elongation  per  inch  after  rupture inch. .    .  1560 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001 10 

Reduction  in  diameter  at  point  of  rupture do. . .      .  015 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture "66  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ".16*,  ".15 


No.  7244. 

Marks,  8  b  is 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 


i?inn»<iH#>n'  Successive 

perffch    '«»«n«f*^^e" 
per  men.      ^^  ^^^^ 


Pound*. 
1,000 
5.000 
10,000 
20.000 
80,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
«0,G00 


Inch.  ' 
0. 

.oooa5  I 

.00015  I 

.00055  I 

.00100  , 

.00105  ' 

.00450  : 
.00<'»00 

.00(>tO  , 

.00700  ' 

.00775  I 


Inch. 
0. 

.oooas 

.00010 
.00040 
.00045 

.oooa5 

.00345 
.00150 
.00050 

.ooaw 

.00075 


Permanent 

set. 


Successive 

permanent 

set. 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  nummary. 

Tensile  strength  per  square  Inch  of  original  section pounds..  80,600 

Elastic  limit  IRT  square  inch  of  original  section do...  32.000 

Elongation  per  inch  after  rupture inch . .    .  1600 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00105 

Reduction  in  d lameter  at  point  of  rupture do. . .      .045 

Reduction  in  art'a  after  rupture,  percent  of  original  section 16.9 

Position  of  rupture ". 4S  from  neck 

Character  of  broken  surface granular  85  per  cent,  silky  l.i  per  cent 

Elongation  of  inch  sections ".14,  ".18* 
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]\Iarks,  o  B 15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gaufifed  length,  2". 


No.  7245. 


Applied 
loftds  per 

ioch. 


1. 000 
5.000 

10.000 
20.000 
25,000 
28,000 
29,000 
30.000 
31.000 
32.000 
33.000 
34.000 
71.400 


Elongation 
per  inch. 


Inch. 
0. 
.00010 
.00025 
.000&'> 
.00075 
.00090 
.00095 
.00500 
.00590 
.0O6G0 
.00725 
.00810 


SuccesBive 

elongation 

per  inch. 


Inch, 
0. 

.00010 
.00015 
.00030 
.00020 
.00015 
.00005 
.00405 
.00090 
.00070 
.00065 
.00065 


i3<i«.».o«^<i*i»i  Successive 

^^^^"^"^'permanent 

^^       I        set. 


Remarks. 


Inch. 
0. 
0. 


Inch. 
0. 
0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Temile  stren^h  per  square  inch  of  original  section pounds. .  71 ,  400 

Elastic  limit  per  square  inch  of  original  section do ...  29, 000 

Elongation  per  incn  after  rapture inch..    .0800 

Elongation  per  inch  under  strain  at  elastic  limit do...  .00095 

Redaction  in  diameter  at  point  of  rupture do...      .025 

Reduction  In  area  after  rupture,  per  cent  of  original  section 9.5 

Position  of  rupture "54  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ".07,  ".09* 


Marks,  2  o  b  15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


No.  7270. 


Applied 

loads  per 

square 

inch. 


I 


pinnuJt. 
1.000 
5,000 
10,000 
20.000 
90,000 
32,000 
33.000 
»l.000 
&5,000 
36.000 
37.000 
72.000 


vi^__-#4__  Successive 


I 


Inch. 
0. 

.00010 
.00085 
.00065 
.00105 
.00110 
.00130 
.00150 
.01040 
.01145 
.01200 


Inch. 

0. 
.00010 
.00025 
.00080 
.00040 
.00005 
.00020 
.00020 
.00890 
.00105 
.00055 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Inch.  Inch.      I 

0.  ,0.  I  Initial  load. 

0.  I      0. 


Elastic  limit. 


Tensile  .«itrength. 


General  summary. 

Tcn<dle  strength  per  square  inch  of  original  section pounds. .  72, 000 

Elastic  limit  per  square  inch  of  original  section do. . .  32,  OOO 

Elongation  per  inch  after  rupture , inch. .    .  1850 

Elongation  per  inch  under  strain  at  elastic  limit do...  .00110 

Reduction  in  diameter  at  point  of  rupture do. . .      .  0('>.> 

Reduction  in  area  after  rupture,  per  cent  of  original  section 23. 9 

Pnsiiion  of  rupture ".75  from  neck 

Character  of  broken  surface granular  60  per  cent,  silky  40  per  cent 

Elongation  of  inch  sections ".20*,  ".17 
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No.  7247. 

Marks,  obis 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
33.000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
78,600 


Elon^tion 
per  Inch. 


Successive 

elongation 

perlnch. 


Permanent 
set. 


Successive 

permanent 

set. 


Inch. 

0. 

.00015 
.00030 
.00065 
.00105 
.00115 
.00120 
.00(v)0 
.00700 
.00775 
.00850 
.00925 


Inch. 

0. 
.00015 
.00015 
.00035 
.00040 
.00010 
.00005 
.00530 
.00050 
.00075 
.00075 
.00075 


Incfi. 

0. 

0. 


Inch, 

0. 

0. 


Remarks. 


Initial  load. 


£Ia.stic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  78, 600 

Elastic  limit  per  square  inch  of  original  section do. . .  34, 000 

Elongation  per  incn  after  rupture inch. .    .  1400 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00120 

Reduction  in  diameter  at  point  of  rupture do. . .      .  055 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20. 5 

Position  of  rupture ".30  from  neck 

Character  of  broken  surface .silky  60  per  cent,  granular  40  per  cent 

Elongation  of  Inch  sections 'Ml,  ".  17* 


No.  7248. 

Marks,  obis 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
perlnch. 

Successive 

elongation 

perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
6,000 
10,000 
20,000 
25,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
73,400 

Ifich. 

0. 

.00010 
.00030 
.00070 
.00090 
.00105 
.00110 
.00555 
.00620 
.00700 
.00770 
.00845 

Inch. 
0. 
.00010 
.00020 
.00040 
.00020 
.00015 
.00005 
.00445 
.00065 
.00080 
.00070 
.00076 

! 

Inch.       1       Inch. 
0.                   0. 
0.                    0. 

Initial  load. 
Elastic  limit. 
Tensile  strength. 

1 

' 

' 

1 

............1 

1 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  73,400 

Elastic  limit  per  square  inch  of  original  section do. ..  29, 000 

Elongation  perlnch  after  rupture inch..    .1400 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00110 

Reduction  In  diameter  at  point  of  rupture do. . .      .045 

Reduction  in  area  aft^^r  rupture,  per  cent  of  original  section 16. 9 

Posi tion  of  rupture ".55  from  neck 

Character  of  broken  surface granular  85  per  cent,  silky  16  per  cent 

Elongation  of  inch  sections '\15*,  ".IS 
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No.  7275. 

Marks,  o  b  is 
Diameter,  ".505. 
Sectional  area,  .20  square  inch, 
trauged  length,  2". 


Applied 
lo«asper 

inch. 


1,000 
5.000 
10,000 
20.  OU) 
30.000 
31,000 
32.000 
33.000 
34.000 
35.000 
35,000 
72,  GOO 


Elonntlon 
per  Inch. 


.00115 
.00150 
.00815 
.00855 
.00930 
.01025 


Succenlve 

elongation 

per  inch. 


Inch. 

Inch, 

0. 

0. 

.00010 

.00010 

.00030 

.00020 

.00060 

.00090 

.00105 

.00045 

.00010 
.00035 
.00665 
.00040 
.00075 
.00095 


Permanent 
net. 


Inch. 

0. 

0. 


Successive 

permanent 

set. 


Remarks. 


Inch. 
0. 
0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .  72, 600 

Blstftlc  limit  per  square  Inch  of  original  section do ...  31, 000 

Elongation  per  Inch  after  rupture inch . .    .  1400 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00115 

Reduction  in  diameter  at  point  of  rupture do. . .      .  045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Potiition  of  rupture ".7  from  neck 

Character  of  broken  surface granular  60  per  cent,  silky  40  per  cent 

Elongation  of  inch  sections ".13,  ".15* 


No.  7l>8S. 

Marks,  obi5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


I    Applied 

'  loads  per  !  Elongation 


9<iuare 
inch. 


Pomndt. 

1.000 

5,000 

10.000 

ao.ooo 

80,000 
36.000 
87,000 
38,000 
39.000 
40.000 
41.000 
42.000 
85,100 


per  inch. 


Inch. 
0. 

.00010 
.00085 

.00060 
.00100 
.00120 
.00130 
.00710 
.00760 
.00845 
.00895 
.00975 


Successive 

elongation 

perinch. 


Inch. 
0. 

.00010 
.00025 
.00025 
.00040 
.00020 
.00010 
.00580 
.00040 
.00095 
.00050 
.00060 


Permanent'  Successive 
rermaneni  pennanent 

^^'  set. 


Inch. 

0. 

0. 


Inch. 
0. 
0. 


Remarks. 


Initial  load. 


£la.*<tic  limit. 


Ten.slle  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  85,100 

Elastic  limit  per  square  inch  of  original  section do...  37,000 

Elongation  per  incn  after  rupture inch..    .1600 

Dongation  per  inch  under  strain  at  elasticllmit do...  .00130 

Reduction  in  diameter  at  point  of  rupture .  lo...      .045 

Seduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupmre ''.6  from  neck 

Character  of  broken  surface granular  70  per  cent,  silky  30  per  cent 

Elongation  of  inch  sections M6*,  ".14 
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OUTER   BASES — 15-POUNDEE   GUN   MOUNTS, 


No.  7289. 

Marks,  §1^5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 


1^5s"i)ir  1  Elonealionl  l?^^2^,Z   Permaiienti  ^l^^il^'^'m 
square        perTiich.    *^i?"^!^l^?"         set.        ,  Permanent 


square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
83,900 


per  inch. 


set. 


Remarks. 


1 

Inch. 
0. 
.00005 
.00025 
.00055 
.00095 
.00120 
.00730 
.00850 
.00900 
.01000 
.01075 

Inch. 

0. 
.00005 
.0002tJ 
.00030 
.OOWO 
.00025 
.00610 
.00120 
.00050 
.00100 
.00075 

Inch. 
0. 
0. 

Inch. 
0. 
0. 

Initial  load. 

1 

1 

EIa.stic  limit. 

1 

Tensile  strength. 



1 

Genrral  summary. 

Tensile  strengtli  per  square  inch  of  original  section pounds. .  83, 900 

Elastic  limit  ])er  square  inch  of  originiu  section do. . .  38. 000 

Elongation  per  inch  after  rupture inch . .    .  1650 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00120 

Reduction  in  diameter  at  point  of  rupture do. . .      .  065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20. 5 

Position  of  rupture ".75  from  neck 

Character  of  broken  .surface granular  70  per  cent,  silky  30  per  cent 

Elongation  of  inch  sections ".15,  ".1&» 


No.  7290. 

Marks,  g^'i5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 
loads  per 

Elon>ratio 

square 

per  inch. 

inch. 

Ponmh. 

Inch. 

1,000 

0. 

5,  (KW 

.  00010 

lO.tHW 

.  (M)():w 

20.  (HX> 

.  0(,iO(X) 

30. 0()0 

.(K)IOO 

8f».  000 

.00120 

87. 0(K) 

.(XI710 

as,  000 

. UONOO 

39,  OtH) 

.  .X».HW 

40,000 

.  (Kn»2n 

41,0(X) 

.010-JO 

81,500 

.Successive 

elonjfation 

per  inch. 


Permanent 
set. 


Successive 
iPermancni 
set. 


I 


I- 


Remarks. 


Inch. 

0. 
.00010 
.00020 
.0(H)30 
.  000 10 
.  U(K»20 

.(XMi'.'O 
.0(){f.)i) 

.  ijmnr* 

.  0lH»95 


Inch. 
0. 
0. 


Inch. 

0. 

0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  tnAinmary. 

Tensile  strength,  per  square  inch  of  original  section pounds,,  hi, 500 

Elastic  limit,  per  square  inch  of  original  section do...  36,000 

Elonffution  jter  inch  alter  rupture inch..    .I/VtO 

Elorigati«)n  per  inch  under  strain  at  elastic  limit do...  .00120 

Reduction  in  diameter  at  point  of  rupture do. . .      .046 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture 1"  from  neck 

Character  of  broken  surfnco granular  70  per  cent,  silky  30  per  cent 

Elongation  of  inch  sections ".  17*,  ".  14 

• 
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No.  7307. 

Marks,  o  b  15 
Diameter,  ".505. 
Set'tional  area,  .20  squai*e  inch. 
Craujj^ed  len^h,  2". 


l,«.Vi  J^r    Eloniration  ^RS'SHnn  ?«""«"«•>«  ~™^„n^. 


Remarks. 


set. 


1.000 

5.000 

10.000 

Inch. 
0- 
.00015 
.00025 
.00065 
.00105    1 
.00125 
.OOISO 
.00<15     ' 
.008SO 
.00950 
.01040 
.01125 

Inch.       \ 
0. 

.00015 

.uano   , 

.(KK40 
.OlX)10    : 
.  (XOiO    , 
.00005    ' 
.006«5    . 
.00(W5 
.00070    ' 
.00090 
.00085 

Incii. 
0. 

0. 

'       Inch. 
'      0. 

•JO.OCO 

30.000  ' 

:V),  000 

1 

.16.000 

^.00l» 

' 

:w.ooo 

1 

39.000 

1.. 

40,000 

•ll.C<IO 

, 

TV.COU    . 

I  IiiitiHl  load. 


£lM8tic  limit. 


Tensile  strength. 


General  summnry. 


Ti'n>ile  strength  per  square  inch  of  oriirinal  section pounds. . 

Fjistic  limit  per  square  inch  of  orig^inal  section do... 

t .  tngation  per  inch  after  rupture Inch . . 

K<  >n^ti<>n  per  inch  under  strain  of  elastic  limit do. . . 

K'-'.tuction  in  diameter  at  point  of  rupture do. . . 

r:-duction  in  area  after  rupture,  per  centum  of  original  section 16. 9 

t'tMltion  of  nipture ".65  from  neck 

<  haracter  of  broken  surface ^rranular  80  per  cent,  dull  silky  20  per  c<'nt 

l:I:<mgmtion  of  inch  sections ".15*,  ".13 


79,000 

36,000 

.1400 

.00130 

045 


No.  7332. 


Marks,  obi5 

Diameter,  ".505. 

Stvtional  area,  .20  square  inch. 

Gauged  length,  2". 


ApuUcd 

Itiaas  |NT 

M|iian.' 

inch. 


1*1  to  nth. 
l.UX) 
5.  (H>0 

iM.iiriO 
30.»>i>) 

,'.1.(100 

X\  oiv) 


Mi 
M 
SI 


OliO 
000 
:1.tO 


Klongation 
per  inch. 


Inch. 
0. 
.00010 
.  OOOlVi 
.000(11 
.00105 
.00110 
.00115 
.  OtrJOO 
.00400 

-  oavi5 

.00600 
.00660 


Succc<«5ive 

elongation 

per  inch. 


Peminnciit 
set. 


Micccssive  I 
pcrmnneni 

I        set.        ! 


Remarks. 


Inch. 
0. 

.00010 

.00015    '... 

.00040      ... 

.00010    -... 

.00t»05    "... 

.  (HXKI5    , . . . 

.OOOSo 

.00200 
.00125 
.00075 
.00060 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initiul  load. 


I 


Elastic  limit 


Tensile  strength. 


(ieiwrnl  mminarif. 

Tensile  strength  per  square  inch  of  original  section pounds. .  80.  yH) 

Elastic  limit  per  sqiiare  inch  of  original  section do...  32. (M>u 

Elongation  jier  inch  after  rupture inch . .      .  (i7."> 

Elongation  per  inch  under  strain  at  elastic  limit do...  .00115 

Reduction  in  diameter  at  point  of  rupture do. . .      .Olr> 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9. 5 

PoAltion  of  rupture ".95  from  nt»ek 

Character  of  broken  surface granular,  .silky  spot  at  circumference 

Elongation  of  inch  section* ".07,  ".08* 
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OUTER   BASES — 15-POUNDEB   GUN   MOUmCS. 


No.  7333. 

Marks,  8  f  15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

ElonKHtlon 
per  Inch. 

Successive 

elongation 

per  inch. 

_.            _ 

Inch. 
0. 
.00015 
.00020 
.00035 
.00020 
.00010 
.00005 
.00125 
.00345 
.00075 
.00075 
.00075 

Permanent 

set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
25,000 
28,000 
29,000 
80,000 
31,000 
32,000 
38.000 
84,000 
74,900 

Inch. 
0. 
.00015 
.00035 
.00070 
.00090 
.00100 
.001ft> 
.00230 
.00575 
.00650 
.00725 
.00800 

Inch. 

0. 

0. 

Inch. 

0. 

0- 

Initial  load. 

1 

Elastic  limit. 

1 

1 

• 

1 

_ .   

Tensile  strength. 

1 

General  mmmari/. 

Tensile  strength  per  square  inch  of  original  section pounds. .  74.900 

Elastic  limit  per  square  inch  of  original  section do. . .  29,000 

Elongation  per  inch  after  rupture inch. .    .  1500 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .00105 

Reduction  in  diameter  at  point  of  rupture do. . .      .015 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16.9 

Position  of  rupture ".18  from  neck 

Character  of  broken  surface granular  85  per  cent,  silky  15  per  cent 

Elongation  of  Inch  sections ".16*  ".14 


No.  7334. 

Marks,  obi5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

Inch. 


Pounds. 
1,000 
5,000 
10.000 
20.000 
30,000 
34,000 
35,000 
36,000 
87,000 
88,000 
39.000 
40,000 
72,500 


in/^r.<»>t{r.n>  Succcssivc 


Inch. 

0. 
.00015 
.00030 
.00060 
.00100 
.00125 
.00130 
.01080 
.01125 
.01200 
.01810 
.01400 


Inch. 

0. 
.00015 
.00015 
.00030 
.00040 
.00025 
.00005 
.00950 
.00045 
.00075 
.00110 
.00090 


Permanent 
set. 


Inch. 
0. 
0. 


Successive 

permanent 

set. 


Remarks. 


Inch. 

0.  '  Initial  load. 

0. 


Elastic  limit. 


Tensile  strength. 


General  gummary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  72,500 

Elastic  limit  per  square  inch  of  original  section do. . .  85, 000 

Elongation  per  incn  after  rupture bich. .    .  2050 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00130 

Reduction  In  diameter  at  point  of  rupture do. . .      .065 

Reduction  in  area  after  rupture,  per  cent  of  original  section is  9 

Position  of  rupture rM2  from  neck 

Character  of  broken  surface granular  40  per  cent,  silky  60  per  cent 

Elongation  of  inch  sections ".20*,  ".21 
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No.  7340. 


Marks,  o  b  i5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 


as 


inch. 


Successive 
L'lonj 
per 


Successive 


Inftdsper    Elongation  „i/.i^«o«/^«  ^^^rraftJieiiti  °    j-_   *  _% 
<wuuare     I  wrinch      «»'>ngaUon  ^         I  permanent 

^^  ^  I  per  inch.   ,        ^''*      . ,        sat. 


Remarks. 


f\^unfU. 
1.000 

ilOOO 
JO,  000 
•i-VOOO 
IS.  000 
27.000 
»,000 
29.000 
30.000 
66.K50 


I 


Inoh. 

.00010    ' 
.00040    I 

.oaK5  I 

.00115 
.00140 
.00260 
.00400 
.00600 
.00710 


Inch. 

0. 
.00010 
.00080 
.00045 
.00080 
.00025 
.00120 
.00140 
.00200 
.00110 


Inch. 
0. 
0. 


Inch. 

0. 
0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Teftfdie  strength  per  square  inch  of  original  section pounds. .  66, 850 

Elauttic  limit  per  square  inch  of  original  section do. . .  25, 000 

Eloogation  per  inch  after  rupture inch . .    .  2200 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00115 

Redaction  in  diameter  at  point  of  rupture do. . .      .  065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 23. 9 

Ft  itdtion  of  rapture 1  'MO  from  neck 

Cbaracier  of  broken  surface granular,  silky  spot  at  circumference 

Eli^gation  of  inch  sections "'.22,  ".22* 


No.  7320. 

Marks,  S  b  15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 
1oaa«per 
square 
1       inch. 

Elongation 
per  inch. 

1 

Inch, 
0. 

1        .00010 
.00025 
.00065 
.00105 
.00110 

1        .00125 
.00550 

1        .00600 
.00680 
.00760 
.00825 

1 

Successive 

elongation 

perinch. 

Permanent 
set. 

Successive 
permanent 

set. 

Remarks. 

Pound*. 
1.000 
5.000 

Inch. 
0. 
.00010 
.00015 
.00040 
.00040 
.00005 
.00015 
.00425 
.00050 
.00080 
.00080 
.00065 

Inch.             Inch. 

0.             1      0. 

Initial  load. 

10.000 

20.000 

30.000 
31,000 
32,000 
83.000 
M,000 
35.000 
%^.000 

..•••••...••    •.••••«••••• 

Elastic  limit. 

37.000 

77.450 

Ten.sile  strength. 

General  summary. 

Ten.«rile  strength  per  square  inch  of  original  section pounds..  77,450 

Eljunic  limit  per  nquare  inch  of  original  section do. . .  81, 000 

Elongation  per  inch  after  rupture inch . .    .  1850 

Elongation  perinch  under  strain  atela.stic  limit do...  .00110 

Reduction  in  diameter  at  point  of  rupture do. . .      .065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 2:^.9 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface granular  80  per  cent,  ^i  1  k  v  20  ptT  cent 

Elongation  of  inch  sections *. .  ".20*,  ".17 

H.  Doc.  508 \'2 
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OUTER   BASES — 35-POUNDER    GUN   MOUNTS. 


No.  7328. 

Marks,  ob^is 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


A  polled 

loaas  per 

Hijuare 

inch. 

Eloncration 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pound*. 
1,000 
6,000 
10.000 
20,000 
80,000 
35,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43.000 
81,500 

Inch. 
0. 
.00010 
.00025 
.000.55 
.00095 
.00110 
.00120 
.00125 
.008(55 
.00930 
.01010 
.01100 
.01180 

Inch, 
0. 
.00010 
.00015 
.00030 
.00(MO 
.00015 
.00010 
.00005 
.00740 
.00065 
.00080 
.00090 
.00080 

Inch, 

0. 

0. 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

1 

1 

Gaieral  summary. 

Tensile  Rtrength  per  square  inch  of  original  section 

Elastic  limit  per  square  inch  of  original  section 

Elongation  per  inch  after  rupture 

Elongation  per  inch  under  strain  at  elastic  limit 

Reduction  in  diameter  at  point  of  rupture 

Reduction  in  area  after  rupture,  per  cent  of  original  section. 

Position  of  rupture 

Character  of  broken  surface 

Elongation  of  inch  sections 


pounds . .  81 ,  500 

do...  88,000 

inch..    .1650 

do...  .00126 

do...      .045 

16.9 

".82  from  neck 

granular,  silky  spot  at  circumference 
'M6^,  ".17 


No.  7329. 

Marks,  o  b  15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Inch, 
0. 
.00010 
.00025 
.00060 
.00095 
.00115 
.00120 
. 00125 
.00970 
.01020 
.01105 
.01175 
01260 

Successive 

elon^i^stion 

per  inch. 

Permanent 
set. 

Succes'-ive 

permanent 

set. 

Remarks. 

PouwU. 
1,000 
5,000 
10.000 
20,000 
80,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
77.460 

Inch. 
0. 

.00010 
.00015 
.00035 
.000:35 
.00020 
.00005 
.00005 
.00845 

.ooaTO 

.00085 
.00070 

Inch. 
0. 
0. 

Inch. 

0. 

0. 

Initial  hjad. 

Elastic  limit. 
Tensile  strength. 

.00085 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  77, 4H) 

Ela-^tic  limit  per  square  inch  of  original  j-ection do. . .  37,  noo 

Elongation  per  inch  after  rupture inch. .    .  1750 

Elcmgation  per  inch  under  strain  at  elastic  limit do...  .00125 

Reduction  in  diameter  at  point  of  rupture do. . .      .045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture ".98  from  neck 

Character  of  broken  surface granular  80  per  cent,  silkv  20  per  cent 

Elongation  of  inch  sections '..  ".18*,  ".17 
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No.  7330. 

Mirks,  OB  16 

Diameter,  •".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


AppUed 

livkM  per    ElonKntinn 
itqiure        per  inch, 
inch. 

Sucocjwive 

elongation 

per  inch. 

I 

1 

Permnnenii  pennaneni 
^^-               set. 

1 

Remarks.            ' 

Htundt.           Inch. 
1.000          0. 
5.0UO            .00010 
10.000            .00030 

Inch. 
0. 

•    .00010 
,00(r20 
.00035 
.00040 

.oooai 

.00^X)5 
.0i)«15 
.OOOfiO 
.00095 
.00110 
.00080 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

IniUal  load. 
Elastic  limit. 
Tensile  strength. 

1        151  000    •         .00065 

90,000         .ooiai 

•"•* 1 *• 

31.000             .00110 

32.000             .00115 

33,000    I        .nOQ:w 

at.  000 

.00990 
-010K5 

35,000 

36.000    '         .01195 

37,000             -01275 

7D.450 

General  summary. 

Temfle  {Strength  per  square  inch  of  original  section pounds. .  70, 460 

EU.<tic  limit  per  square  inch  of  original  section do. ..  82, 000 

Elongation  per  inch  after  rupture inch . .    .1900 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00115 

Redaction  In  diameter  at  point  of  rupture ,  .do. . .      .056 

RiMnrtion  in  area  after  rupture,  per  cent  of  original  section 20. 6 

FVisilion  of  rupture ^ I'MO  from  neck 

f 'tiaracter  of  broken  surface granular  60  per  cent,  silky  40  per  cent 

Elongation  of  Inch  sections 'M9«,  ".19 

No.  734l! 

Marks,  o  b"i6 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loiuu  per 

square 

inch. 


c>irM^»«»{^n  Successive 


Pounds. 
1,000 
5.000 
10,000 
20,000 
80,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
79.900 


Inch. 
0. 
.00010 
.00086 
.00070 
.00106 
.00150 
.01025 
.01125 
.01216 

.oiaoo 

.01400 


Inch. 
0. 

.00010 
.00025 
.00035 
.00035 
.00045 
.00876 
.00100 
.00090 
.00086 
.00100 


Permanent 
set. 


Inch, 

0. 

0. 


Successive 

permanent 

set. 


Remarks. 


Inch. 

0. 

0. 


Initial  load. 


Elastic  limit. 


Ten«Ue  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  79.900 

Elastic  limit  per  square  inch  of  original  section do ...  S9, 000 

Elongation  per  incn  after  rupture inch. .    .  2260 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00150 

Reduction  in  diameter  at  point  of  rupture do. . .      .  075 

Seduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

Poiftlon  of  rupture 1"  from  neck 

Character  of  broken  surface granular  40  per  cent,  silky  60  per  cent 

EloogBtlon  of  inch  sections ".24*.  ".21 
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No.  7368. 

Marks,  §  S?i5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loaofl^per 

square 

inch. 

Eloneatioii 
per  inch. 

Suoceasive 

eloni^ation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
36,000 
37,000 
88,000 
89.000 
40.000 
73.900 

Inch. 
0. 

.00010 
.00035 
.00065 
.00106 
.00120 
.01010 
.01100 
.01150 
.01250 
.01355 

Inch. 
0. 
.00010 
.00025 
.00030 
.OOWO 
.00015 
.00890 
.00090 
.OOOliO 
.00100 
.00105 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Klastlc  limit. 

Tensile  strength.                                 [ 

General  mmmary. 

Tensile  strength  per  square  inch  of  orisrinal  section potinds..  73,900 

Elastic  limit  per  square  inch  of  original  section do. . .  35, 000 

Elongation  per  incn  after  rupture inch..     .2300 

Elongation  per  inch  under  strain  at  elastic  limit .• ^ »do...  .00120 

Reduction  in  diameter  at  point  of  rupture ao. . .      .  085 

Reduction  In  area  after  rupture,  per  cent  of  original  section 30. 7 

Position  of  rupture ".85  from  neck 

Character  of  broken  surface fine  granular  80  per  cent,  silky  70  per  cent 

Elongation  of  inch  sections ».5o,  ".26* 


No.  7359. 

Marks,  o  b  15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loaas  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 

set. 

Succe»«ive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
38,000 
39,000 
40,000 
41,000 
42,000 

Inch. 
0. 

.00010 
.00030 
.00060 
.00100 
.00135 
.00140 
.00600 
.00815 
.  00K65 

Inch. 
0. 

.00010 
.00020 
,00030 
.OOO'IO 
.00035 
.00005 
.00460 
.00215 
.00050 
.00085 
.001  .'113 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
ElaaUo  limit. 
Tensile  strength. 

43,000            .00950 
44,0(X)            .01100 

86,  (KX) 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  86,000 

Elastic  limit  per  square  inch  of  original  section do. . .  39, 000 

Elongation  per  inch  after  ruptu  re inch . .    .  1450 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00140 

Reduction  in  diameter  at  point  of  rupture do. . .      .  045 

Reduction  in  area  aft«r  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface granular,  silky  .spot  at  circumference 

Elongation  of  inch  sections ".15*,  ".14 
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Marks,  ^  ^ 


No.  7246. 


15 


Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


.Applied 
,  lo&cus  per 
square 
inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set 

Inch. 

0. 

0. 

SucceRsive 
permanent 

set. 

Remarks. 

\    Ponndt. 

\          l.OOO 

ft.OIJO 

lO.OOO 

2u.aoo 

30.000 

as.uoo 

3>^.OO0 
3!^.  000 
40,000 

IfUJi. 

0. 

.00020 
.00040 
.00060 

.00115 
.00140 
.00150 
.00155 
.01310 
.01350 
.01450 
.01600 
.01800 

Inch, 
0. 
•  OOWO 
.00020 
.00040 
.00035 
.00025 
.00010 
.00005 
.01155 
,00040 
.00100 
.00160 
.00200 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

41.UC0 
42.UO0 

43.000 
44.000 
6b.5U0 

General  summary. 

Tenaile  strength  per  sqnare  inch  of  original  section pounds..  68,500 

Elastic  limit  per  square  inch  of  original  section do...  39,000 

Elongation  per  inch  after  rupture inch . .    .  3350 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00155 

R«duction  in  diameter  at  point  of  rupture do. . .      .185 

Reduction  in  area  after  rupture,  per  cent  of  original  section 59. 8 

P(R4tion  of  rupture t 1".18  from  neck 

Character  of  broken  surface silky,  cup  shaped 

Elongation  of  inch  sections ".22,  ".46» 
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Recoil  Mechanism  of  Driggs-Seabury  15-Pounder  Gun  No.  12. 

The  attachments  used  in  making  the  tests  consisted  of  two  eye  bars 
engaging  the  trunnions,  a  breech  plug  with  a  3-inch  stem  extending 
l)eyond  the  breech  of  the  gun,  and  three  filling  pieces  fitted  to  the 
bore  of  the  recoil  cylinder.  These  were  secured  to  the  testing 
machine  by  gripping  the  eyebars  at  points  beyond  the  muzzle  of  the 
^n,  while  at  the  other  end  the  stem  of  the  breech  plug  was  gripped 
m  the  opposite  hydraulic  jaws  of  the  machine.  The  springs  in  the 
recoil  cylinder  were  removed  and  three  special  filling  pieces  were 
^substituted  therefor.  When  the  gun  was  tested  in  firing  position  all 
three  filling  pieces  were  used;  in  recoil  position  only  one  piece  was  in 
place  in  the  cylinder. 

Tensile  stresses  were  applied  in.  an  axial  direction  to  the  gun  by 
pulling  on  the  attachments,  the^reaction  being  taken  up  b}'  the  recoil 
mechanism. 

Photographs  show  the  gun  in  the  testing  machine,  and  on  these 
prints  are  sketched  the  location  of  the  gauged  lengths  on  which  obser- 
vations were  mac'e. 

The  tests  began  with  a  series  of  loadings  up  to  40,000  pounds,  after 
which  the  \oa&  were  increased  to  a  maximum  of  60,000  pounds,  the 
gun  being  in  firing  position  at  the  time.  These  loadings  were  followed 
by  observations  made  with  the  gun  in  recoil  position. 

In  the  first  test,  the  gun  being  in  firing  position  as  regards  the 
relative  positions  of  the  oscillating  slide  and  the  sleeve,  but  bottom 
side  up  on  account  of  gaining  access  to  the  parts  under  examination, 
the  observations  on  gauged  length  A  were  made  upon  the  longitudinal 
movement  of  the  gun  with  reference  to  a  point  on  the  bottom  of  the 
lug  of  the  sleeve  at  its  rear  end.  As  shown  by  the  details,  the  move- 
ment of  this  part  of  the  sleeve  lug  was  ".0235  under  a  load  of  40,000 
pounds  tension. 

These  measurements  on  gauged  length  A  were  followed  by  meas- 
urements of  the  extension  of  the  piston  rod,  measured  over  all  on 
^uged  length  B.  Measurements  on  other  gauged  lengths,  folio  wed 
in  the  order  in  which  they  appear  in  the  details  of  the  tests. 

Photograph  No.  1  shows  the  extensoraeter  in  position  on  gauged 
length  D.  On  gauged  points  E  to  K  the  micrometer  employed  was 
secured  to  a  bar  mounted  over  and  supported  b}"  steel  blocts  clamped 
to  the  gun. 

The  tabular  details  show  that  a  movement  of  point  E  on  the  front 
end  of  the  oscillating  slide  lug  occurred  in  a  direction  from  the  axis  of 
the  gun,  while  at  point  F,  at  the  rear  end  of  the  same  lug,  the  movement 
was  toward  the  axis  of  the  gun.  Similarly,  on  gauged  points  G  and 
H  the  sleeve  lug  showed  an  overturning  movement,  point  H  moving 
awav'  from  the  gun,  point  G  toward  it. 

After  measurements  on  gauged  length  K  were  completed  the  gun 
was  rotated  180  degrees,  and  thus  brought  right  side  up.  Measure- 
ments across  from  cheek  to  cheek  of  the  oscillating  slide  at  three 
places — gauged  lengths  L,  M,  and  N — were  now  taken.  At  L  and  M 
the  cheeks  moved  outward  when  loads  were  applied,  whereas  at  N  the 
movement  was  toward  the  gun,  the  slides  closing  inward.     Longitu- 
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dinal  movements  were  observed  on  gauged  lengths  O  and  P,  represent-' 
ing  the  movements  at  points  on  the  slide  directly  over  each  trunnion. 
Up  to  this  time  the  loads  had  not  been  above  40,000  pounds. 

J^ow  they  were  increa^sed  to  a  maximum  of  60,000  pounds,  and  obser- 
vations continued,  returning  over  the  same  gauged  lengths  as  before 
used,  the  gun  remaining  in  firing  position  as  before.  When  gauged 
length  O  was  reached,  observations  were  made  on  descending  loads,  in 
addition  to  the  measurements  taken  under  increments  of  ascending 
stresses,  and  f req^uently  thereafter  readings  were  taken  under  both 
directions  of  loadmg.  It  was  shown  that  the  movements  of  the  sev- 
eral places  on  the  recoil  mechanism  did  not  follow  the  satne  paths 
under  ascending  and  descending  stresses.  Taking  for  example  the 
gauge  readings  on  length  O,  it  will  be  seen  that  under  ascending  stresses, 
tor  equal  increments  of  load,  there  were  fairlj^  proportional  movements 
of  the  slide,  but  when  the  loads  were  diminished  there  was  a  marked 
lag  in  the  recovery  of  the  slide.  Increasing  the  load  from  50,000  to 
60,000  pounds,  there  was  an  increase  in  the  total  movement  of  "0.0141, 
but  upon  return  to  50,000  pounds  tha-recovery  of  the  slide  was  only 
"0.0003,  this  lag  in  recoverj^  continuing  throughout  the  time  of  unload- 
ing. This  behavior  is  attributed  to  fi'ictional  resistance  between  the 
moving  parts  of  the  mechanism. 

Movements  over  the  ends  of  the  piston  rod,  gauged  length  B, 
showed  the  same  peculiar  behavior  as  above  described,  pertaining  to  the 
oscillating  slide.  Measurements  on  the  several  gauged  lengths,  taken 
when  the  gun  was  in  recoil  position,  showed  the  total  and  relative 
movements  of  the  parts  are  modified  according  to  the  position  of 
the  gun.  This  lag  in  recovery  is  apparently  not  materialW  changed 
by  the  duration  of  time.  Observations  on  gauged  length  D,  under 
descending  loads,  in  which  the  reduced  loads  are  left  acting  for  inter- 
vals of  five  to  ten  minutes,  showed  the  recovery  in  total  movement 
remained  practically  unchanged  after  the  first  readings  were  taken, 
until  the  total  load  had  been  reduced  to  about  22,000  pounds,  when 
evidence  appeared  of  increased  recovery  after  the  lapse  of  a  short 
interval  of  time. 

The  test  of  the  gun  and  recoil  mechanism  was  followed  by  a  free 
test  of  the  piston,  loaded  over  the  same  part  of  its  length  as  when  tested 
in  the  cylinder.  In  this  free  test  it  was  found  that  the  piston  rod 
elongated  the  same  amount,  "0.0172,  namely,  under  42,800  pounds 
tension  that  it  did  in  cylinder  with  the  gun  in  recoil  position,  under 
a  load  of  60,000  pounds  on  the  assembled  mechanism.  Deducting  the 
initial  load  of  1,000  pounds  in  each  case,  and  it  appears  that  41,800 
pounds  tension  on  the  free  piston  rod  caused  the  same  elongation  of 
the  metal  as  a  load  of  59,000  pounds  tension  on  the  recoil  mechanism, 
a  difference  of  17,200  pounds  to  be  accounted  for  by  the  frictional 
resistance  of  the  mechanism.  It  will  be  further  observed  that  in  the 
free  test  of  the  piston  the  elongation  of  the  metal  was  the  same  under 
ascending  and  descending  loads,  no  lag  in  resilience  being  displayed  in 
this  test. 

The  gun  was  returned  to  the  testing  machine  for  supplementarj- 
observations,  which  consisted  of  determining  the  resistance  of  moving 
the  gun  in  the  slides  from  firing  to  rei^oil  position,  and  returning  to 
firing  position,  the  spring  now  being  in  place  in  the  recoil  cylinder. 
Finally,  the  trunnion  movements  were  determined,  measuring  from 
fixed  blocks  clamped  to  the  gun  to  points  on  the  trunnions.     On  the 
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ri^ht  trunnion  the  micrometer  was  attached  to  the  trunnion  at  its  cen- 
ter: on  the  left  trunnion  the  micrometer  was  attached  to  the  smaller 
projecting  hub. 
Diagrams  1  to  5  graphically  show  certain  of  the  movements  observed. 

No.  10279. 

Gun  in  Firing  Position. 

On  gauffed  length  A,  from  bottom  of  sleeve  at  rear  end  of  lug  to 
tixed  block  on  gun. 


Applied 
ItNuls. 


1.000 
3.000 
5.000 
7,000 
10,000 
12,000 
IS.  000 
17,000 
20,000 
22,000 
25.000 
27.000 
30,000 
32.000 
35.000 
37.000 
40.000 


Gauge  readings. 

Remarks. 

Direct 

Set. 

movement. 

4 

Inch, 

Inch. 

0. 

0. 

.0010 

.0021 

.0007 

.0031 

.0006 

.0061 

.0009 

.0064 

.0009 

.0088 

.0010 

.0093 

.0010 

.0112 

.0010 

.0125 

.0010 

.0141 

.0010 

.0164 

.0010 

.0172 

.0011 

.0184 

« 

.0202 

.0011 

.0215 

f 

.0285 

.0011 

On  gauged  length  B,  over  ends  of  piston  rod: 


1.000 

5,000 

10.000 

20.000 


0. 


.0006 
.0022 
.0041 


[Change*  in  extremity  of  gauged  length.] 


30.000 

.0005 

40.000 

.0086 

40.000 

.0086 

-.0070 
-.0070 
-.0070 


On  gauged  length  C,  from  bottom  of  oscillating  slide,  front  end  of 
lup,  to  fixed  block  on  gun: 


1.000 

0. 

10,000 

.0038 

20,000 

.0093 

,      3U.O0O 

.0149 

40,000 

.0205 

* 

On  gauged  length  D  (difference  of  A  and  C),  from  bottom  of  sleeve, 
rear  end  of  lug,  to  front  end  of  lug  on  oscillating  slide: 


1,000 
10,000 
20,000 
80.000 
40,000 


0. 

.0002 

.0000 

~,000o 

-.0009 


-.0001 
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On  gauged  point  E,  ov^er  front  end  of  lug  of  oscillating  slide- 


Gauge  readings. 


Applied 
loads. 


i      Direct 
'  movement. 


Remarks. 


Set. 


Founds. 
1,000 
10,000 
20,000 
30,000 
40,000 
40.000 


Inch, 

0. 
.0037 
.0073 
.0107 
.0136 
.0137 


Inch. 


.0005 
.0004 


Shows  a  movement  of  gauged  point  from  the  axis  of  the 
gun. 


On  gauged  point  F,  over  rear  end  of  lug  of  oscillating  slide. 


1,000 
10,000 
20.000 
30,000 
40,000 


0. 

-.0021 
-.0040 

-.00T2 


-.0002 


Shows  a  movement  of  the  gauged  point  toward  the  axis 
of  the  gun. 


On  gauged  point  G,  over  f I'ont  end  of  lug  of  sleeve. 


1,000 
10,000 
20,000 
30.000 
40,000 


0. 

-.0010 
-.0024 
-.0036 
-.0048 


Shows  a  movement  of  the  gauged  point  toward  the  axis    , 
of  the  gun. 


On  gauged  point  H,  over  rear  end  of  lug  of  sleeve. 


1,000 
10,000 
20,000 
30.000 
40,000 


0. 


.0018 
.0037 
.0055 
.0073 


0. 


Shows  a  movement  of  the  gauged  point  from  the  axis  of 
the  gun. 


On  gauged  j)oint  I,  over  rear  end  of  cj-linder. 


1,0(X) 

10:000 

20,000 
30.000 
40,000 

0. 
.0054 
.0106 
.0160 
.0218 

—.0002 

On  gauged  point  J,  over  front  end  of  piston  rod. 


1,000 
10.000 
20,000 

30,000 
40,000 


0. 


.0055 
.0115 
.0161 
.0215 


—.0002 


Shows  a  movement  of  the  gauged  point  from  the  axis  of 
the  gun. 


On  gauged  point  K,  over  rear  end  of  piston  rod. 


1.000 
10,000 
20,000 

30,000 

40,  im 

40,000 


0. 
.0063 
.0107 
.0155 
.0220 
.0225 


—.0006 
—.0005 


Shows  a  movement  of  the  gauged  point  from  the  axis  of 
the  gun. 

Repeated. 
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Gun  rotated  so  as  to  be  right  side  up. 
On  gauged  length  L,  across  top  of  oscillating  slide  at  rear  end. 


AppUed 
load*. 

Gauge  readings. 

Direct 
moTement. 

Set. 

Remarkfl. 

PimneU. 
i         1.000 

Inch. 
0. 

Inch. 

1 

10,000 

.0378 
.0540 
.0636 
.0685 
.06A2 

1 

2D.  000 

1 

30,000 

■ 

40.000 
40,000 

—.0020 
—.0013 

1 

! 

On  gauged  length  M,  across  top  of  oscillating  slide  midway  of  slide. 


1.000 
10,000 
20.000 
90.000 
40,000 
10,000 


0. 
.0022 
.0280 
.0348 
.0399 
.0188 


.0007 


Repeated. 


On  transverse  gauged  length  N,  across  front  of  oscillating  slide. 


1.000 

0. 

10.000 

.0009 

20.000 

.0014 

ao.ooo 

.0015 

40,000 

.0016 

—.0002 


Shows  a  movement  of  gauged  polntA  toward  each  other, 
slides  dosing  in. 


On  longitudinal  ^uged  length  O,  from  right  cheek,  abreast  the 
tronnion,  of  oscillating  slide,  to  fixed  block  on  gun. 


1,000    1 
10.000    1 
20.000 
80.000 
40.000    , 
40.000 
40,000    i 
1 

0. 
.0128 
.0282 
.0189 
.0685' 
.0608 
.0590 

Repeated. 
Repeated. 

.0016 
.0014 
.0010 

On  longitudinal  ^uged  length  P,  from  left  side,  abreast  the  trun- 
nion, of  ^e  oscillating  slide,  to  fixed  block  on  gun. 


1,000 
10,000 
20.000 
80,000 

0. 
.0176 
.0889 
.0488 
.0685 

40,000 

.'6668 

On  gauged  length  L. 


1.000 
10.000 
20,000 
80.000 
40.000 
80.000 
60.000 


.0675 
.0541 
.06«2 
.0698 
.0788 
.0790 


.0009 
.0018 
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On  gauged  length  M . 


Applied, 
loads. 

Gauge  readings. 

Remarks. 

1 

Direct 
movement. 

Set. 

Poujids. 
1,000 
10,000 
20,000 
30,000 
40,000 
50.000 
60,000 

Inch. 

0. 

.0189 
.0285 
.0355 
.0409 
.(W65 
.0498 

Inch. 

' 

1 

.0006 

1 

1 

1 

On  gauged  length  N. 


1,000 
10,000 
20.000 
30.000 
40.000 
50,000 
60,000 
50,(JOO 
60,000 

0. 

-.0011 
-.0016 
-.0017 
-.0018 
-.0018 
-.0007 
-.0013 
-  0007 

Repeated. . 

0. 

0. 

Repeated. 

1 

On  gauged  length  P. 


1,000 

0. 

10.000 

.0187 

20.000 

.0345 

30.000 

.0488 

40,000 

.0635 

50.000 

.0775 

60,000 

.0914 

.0010 


On  gauged  length  O. 


1,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
50,000 
40,000 
SO, 000 
20.000 
10.000 

1,000 

1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 

1,000 

0. 
.0105 
.0266 
.0400 
.0549 
.0694 
.0635 
.0832 
.0827 
.0817 
.0701 
.0370 
.0006 

0. 
.0104 
.0260 
.0399 
.0540 
.0(W5 
.0827 
.0825 
.0821 

t 

. 

.0810 
.0694 

,0357 

-.0015 
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Gun  rotated,  put  back  into  first  position,  bottom  side  up. 
On  point  J,  over  front  end  of  piston  rod. 


Gauge  readings. 


Applied    I 
foad9.     I 


Direct 
movement. 


PounftA. 

Inch. 

1.000    1 

0. 

10,000 

.0077 

20,000    , 

.0143 

30,000 

.0202 

40,000 

.0253 

30.000 

.0300 

00,000 

.0317 

Set. 


Inch. 


.0038 


Remarks. 


On  point  K,  over  rear  end  of  piston  rod. 


1.000 

0. 

10.000 

.0072 

20.000 

.0120 

30,000 

.0176 

40.000 

.0244 

50.000 

.0312 

60,000 

.03»4 

—.0014 


On  point  I,  over  rear  end  of  cylinder. 


1,000 
10,000 
20.000 
30.000 
40.000 
50.000 
60,000 


0. 
.0066 
.0111 
.0168 
.0225 
.0281 
.0838 


-.0004 


On  point  H,  over  rear  end  of  lug  of  sleeve. 


1.000 
10.000 
20,000 
30,000 
40.000 
80,000 
60,000 
oO.OOO 
40,000 
90,000 
20,000 
10,000 


0. 
.0018 
.0034 
.0055 
.0073 
.0091 
.0110 
.0110 
.0109 
.0108 
.0090 
.0049 


0. 


On  point  G,  over  front  end  of  lug  of  sleeve. 


1,000 
10,000 
20,000 
30.000 
40,000 
60.000 

eo,ooo 


0. 

-.0006 
-.0008 
-.0013 
-.0021 
-.0026 
-.0080 
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On  point  F,  over  rear  end  of  lug  of  oscillating  slide. 


Applied 
loads. 


JPotimh. 
1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 


Gauge  readings. 


Direct     ' 
movement.  I 


Set. 


Remarks. 


Inch. 
0. 

-.0009 
-.0027 
-.0070 
-.0091 
-.0112 
-.0134 
1 

Inch, 

0. 

On  point  E,  over  front  end  of  lug  of  oscillating  slide. 


1,000 
10,000 
20.000 
30,000 
40,000 
50,000 
60,000 
60,000 
40,000 
90,000 
20,000 
10,000 


0. 
.0042 
.0078 
.0114 
.0146 
.0174 
.0203 
.0200 
.0197 
.0192 
.0171 
.0099 


.0003 


On  gauged  length  D  (difference  of  A  and  C). 


1,000 

0. 

10,000 

—.0002 

20,000 

-.0006 

90,000 

-.0014 

40,000 

-.0021 

50,000 

-.0026 

60,000 

-.0081 

-.0006 


On  gauged  length  C,  from  bottom  of  oscillating  slide,  front  end  of 
lug,  to  fixed  block  on  gun. 


1,000 
10,000 
20,000 
30,000 
40,000 
50.000 
60,000 
50,000 
40,000 
30,000 
20.000 
10,000 


0. 

.0038 

.0088 

.  0142 

.0191 

.0245 

.0293 

.Qt29i 

.0296 

.0296 

.0249 

.0130 

.0004 
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On  gaaged  length  A,  from  bottom  of  sleeve,  rear  end  of  lug,  to 
fixed  block  on  gun. 


Gauge  readingB. 


'fiS; 


Applied 
In. 


Direct 
movement. , 


Set. 


Remarks. 


Found*. 

1,000 

10,000 

20,000 

ao.ooo 

10,000 
AO.OOO 
60,000 
.'iO.OOO 
40,000 
30,000 
20,000 
10.000 


Inch, 

0. 
.0087 
.0091 
.0150 
.0216 
.0267 
.0825 
.0826 
.0826 
.0827 
.0275 
.0148 


Inch. 


.0008 


On  gauged  length  B,  over  ends  of  piston  rod. 


1,000 

0. 
.0023 
.0046 
.0074 
.0099 
.0128 
.0158 
.0157 
.0155 
.0154 

• 

10,000 

20,000 

30,000 

• 

40,000 

50.000 

60,000 

•'iO,000  , 

40,000 

80.000 

20.000 

.0125 

10,000 
j   W.O0O  j 

.0060 
.0158 

0. 
0. 

Gun  in  recoil  position,  right  side  up. 
Od  gauged  length  L,  across  top  of  oscillating  slide,  rear  end. 


Gauge  readings. 


Applied 
loads. 


Direct 
movement. 


Set. 


KemarlcH. 


Pound$. 
1,000 
10,000 
20,000 
]»,000 
«,000 
60,000 
60,000 
GO.  000 
40,000 

ao.000 
ao.ooo  I 

10.000    I 

Micrometer 

1.000 

10.000    , 

».000    I 

40.000 
50,000 

60,000  ; 

I 

60,000 
M,000    I 
40.000    ' 
80,000 
20,000 
10,000 


Inchet. 
0. 

.0071 

.0087 

.0091 

.0078 

.0047 

.0015 

-.0025 

-.0106 

-.0246 

-.0225 

-.0172 

reset, 

0. 

.0045 

.0071 

.0086 

.0094 

.0096 

.0084 

.0082 
.0045 
-.0084 
-.0157 
-.0148 
-.0094 


Inckee. 


-.0091 


-.0013 


+  readings  Indicate  outward  movement. 


—  readings  indicate  inward  movement. 


After  1  minute. 
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On  gauged  length  N,  across  front  of  oscillating  slide. 


Applied 
loads. 


1,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 

60,000 
50,000 
40,000 
30,000 
20,000 
10,000 

60,000 
60.000 
60,000 
60,000 
60,000 
60,000 
60,000 
69,000 
60,000 


Gauge  readings. 


.0 

.0139 

.0261 

.0370 

.0472 

.  0668 

.0661 

.0666 
.0614 
.0536 
.0395 
,0278 
.0164 


.0652 
.0656 
.0658 
.0658 
.0646 
.0649 


RemarkH. 


Closes  inward. 

Reading  taken  after  1  minute. 


.0017 

.0017 
.0007 
.0007 
.0005 
.0014 
.0013 
•.0018 
.0008 
.0006 


On  gauged  length  M,  across  the  top  of  oscillating  slide,  midway  of 
slide. 


1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
50,000 
40,000 
80,000 
20,000 
10,000 

0. 

.0032 
.0069 
.0107 
.0141 
.0180 
.0213 
.0201 
.0162 
.0078 
.0040 
.0007 

-.0004 

On  longitudinal  gauged  length  O,  from  right  cheek  of  oscillating 
slide,  abreast  trunnion,  to  fixed  block  on  gun. 


10,000 
10,000 
20.000 
80,000 
40,000 
60,000 
60.000 

50,000 
40,000 
80,000 
20,000 
10,000 
60,000 

0. 
.0121 
.0809 
.0494 
.0657 
.0831 
.1007 

.1001 
.0990 
.0931 
.0658 
.0334 
.1020 

-.0010 
-.0011 
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On  gaaged  length  P,  from  left  cheek  of  oscillating  slide,  abreast 
trunnion,  to  fixed  block  on  gun. 


Applied 

Gauge  readings. 

Remarks. 

Direct 
moTement. 

Set. 

Potmdt. 

1.000 

10.000 

20.000 

80,000 

Inch, 

0. 
.0187 
.0378 
.a545 
.0712 
.0879 
.1088 

Inch, 

« 

40.000 

60,000 

60,000 

50.000              .1038 
40,000              .10C9 

90.000              .1002 

20,000              .G720 

10,000 

I 

.0409 

0. 

Gun  rotated  180°,  and  into  position,  bottom  side  up. 
point  E,  over  front  end  of  lug  of  oscillating  slide. 


On  gauged 


1,000 

0, 
.0078 
.0134 
.0194 
.0250 
.0802 
.0358 
.0847 
.0338 
.0832 
.0257 
.0160 

Movement  takes  place  from  the  axis  of  the  giin. 

10,000 

20,000 
80.000 
40,000 
50,000 
00,000 
50.000 
40.000 
80,000 
20,000 

10,080 

.0080 

On  gauged  point  F,  over  rear  end  of  lug  of  oscillating  slide. 


1.000 

0. 

-.0012 
-.0027 
-.0047 
-.0062 
-.0075 
-.0090 

1 

-Movement  is  toward  axis  of  gan. 

10,000 
20.000 
80.000 
40,000 
60,000 
60,000 

.0 

On  gauged  point  G,  over  front  end  of  lug  of  sleeve. 


1,000 
10.000 
20,000 
80,000 
40,000 
60.000 
60,008 


0, 
.0012 
.0025 
.0043 
.0(»8 
.0072 
.0085 


Movement  is  toward  axis  of  gun. 


On 


gauged  point  H,  over  rear  end  of  lug  of  sleeve. 

nnn  n  t 


1.000 
10,000 
20,000 
80.000 
40,000 
60,000 
60,000 
60,000 
40,000 
80,000 
20,000 
10.000 


0. 
.0022 
.0088 

.0054 
.0067 
.0080 
.0096 
.0095 
.0094 
.0090 
.0068 
.0040 


.0001 


Movement  in  from  axis  of  gun. 
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On  gauged  point  I,  over  rear  end  of  cylinder. 


Yoffir' 

Gauge  readingH. 

Remarks. 

• 

Direct 
movement. 

Set. 

Pounds. 
1,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
60,000 
40,000 
80,000 
20,000 
10,000 

Inch. 

0. 

.0069 
.0142 
.0211 
.0279 
.0844 
.0402 
.0897 
.0898 
.0867 
.0220 
.0087 

Inch. 

Movement  is  from  the  gan. 

' 

1 

1 

'"'-.6667 

1 

On  gauged  poin 

t  K,  over  rear  end  of  piston  rod. 

1 

1.000    1       0. 

10,000 
20,000 
30,000 
40,000 
60,000 

.0068 
.0189 
.0207 
.0271 
osno 

60,000    1          .0402 

1 

-.0018 

On  gauged  point  J,  over  front  end  of  piston  rod. 

1,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
50,000 
40,000 
80.000 
20,000 
10,000 

10,000 
20,000 
80,000 
40,000 

0. 
.0002 
.0111 
.0290 
.0881 
.0470 
.0565 
.0640 
.0624 
.0602 

1 

\ 

Movement  from  the  gun. 

1 

1 

1 

........... .1 

.0866 

.0191 

.0102 
.0201 
.0801 
.0882 

.0008 

.0007    1 

I 

On  ffauged  length  A,  from  bottom  of  sleeve  at  rear  end  of  lug  to 
fixed  block  on  gun. 


1,000 
10,000 
20,000 

80.000 
40,000 
50,000 
60,000 
60,000 
40,000 
80,000 
20,000 
10,000 


0. 
.0065 
.0120 
.0186 
.0260 
.0316 
.0378 
.0380 
.0380 
.0376 
.0271 
.0150 


.0012 
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On  gauged  length  C,  from  bottom  of  oscillating  slide,  front  end  of 
lug,  to  fixed  block  on  gun. 


1^ 


Gauge  readtngfl. 


Dbrect 
movement. 


1.000 
10.000 

aoiooo 

30,000 
40,000 
60,000 
60,000 
50,000 
40,000 
SO.OOO 
20,000 
10,000 


Inch, 

0. 
.0041 
.0000 
.0138 
.0180 
.022& 
.0273 
.0274 
.0275 
.0276 
.0106 
.0108 


Set. 


Inch. 


Remarks. 


.0015 


On  gauged  length  D  (difference  of  A  and  C),  from  bottom  of  sleeve, 
rear  end  of  lug,  to  front  end  of  lug  of  oscillating  slide. 


1,000 
10,000 
20.000 

ao,oQo 

40.000 
so,  000 
00,000 

00,000 
00.000 
60,000 
60,000 
40,000 
40,000 
30,000 
30,000 
26,000 
25.000 
25,000 
22,000 
22,000 
20,000 
20.000 
18.000 
18,000 
15,000 
12,000 
10,000 
8,000 
6,000 
4,000 
2,000 
1,000 

1,000 


0. 

-.0013 
-.0090 
-.0052 
-.0070 
-.0092 
-.0110 

-.0113 
-.0113 
-.0112 
—.0111 
-.0106 
-.0106 
-.0104 
-.0108 
-.0083 
-.0090 
-.0090 
-.0088 
-.0062 
-.0080 
-.0077 
-.0077 
-.0078 
-.0068 
-.0056 
—.0048 
-.0041 
-.0082 
-.0025 
-.0016 


Movement  is  one  of  approach  of  extremities  of  gauged 
length  to  each  other. 


Alter  5  minutes. 
After  10  minutes. 

After  5  minutes. 

After  5  minutes. 

After  5  minutes. 

After  5  minutes. 
After  10  minutes. 

After  5  minutes. 

After  5  minutes. 

After  3  minutes. 


-.0009 
-.0005 


Set  after  resting  15  hours. 


On  gauged  length  B,  over  ends  of  piston  rod. 


1,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
50,000 
40,000 
80,000 
20,000 
10,000 
00.000 


0. 
.0026 
.0065 
.0088 
.0112 
.0143 
.0172 
.0171 
.0170 
.0161 
.0109 
.0055 
.0176 


.0008 
.0003 


^ 
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No.  10282. 

Observations  for  elongation  of  piston  rod  in*special  straining  fixture. 
Piston  removed  from  the  recou  c^'^linder  and  tested  alone  in  special 
fixture. 
On  gauged  length  B,  over  ends  of  piston  rod. 


Applied 
loads. 

Gauge  leadings. 

Remarks. 

1 
Direct     |       «  . 
movement.  1 

1 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
80,000 
35,000 
40,000 
42,800 

30,000 
20,000 
10,000 
1,000 
10.000 
20,000 
80,000 
85.000 
40.000 
42,800 
40,000 
85,000 
80,000 
20.000 
10,000 

80,000 
40,000 
45,000 
50,000 
55,000 
60,000 

1,000 
60,000 

1,000 

Inch. 
0. 

Inch. 

.0016 
.0087 
.0058 
.0079 
.0099 
.0119 
.0140 
.0160 
.0172 

.0121 
.0080 

• 

.0()39 

* 

.0001 

.0039 
.0080 
.0121 
.0140 
.0161 
.0172 
.0161 
.0141 
.0121 
.0060 





1 

.0040 
.0121 

.0001 

.0161 

............ 

.0188 
.0208 
.0224 

.0245 

.0001 

.0245 

.0001 
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No.  10283. 


Gun  retained  to  testing  machine  for  supplementary  observations. 

Gun  in  firing  position,  bottom  side  up.  Counter  recoil  springs  in 
the  cylinder.  Observations  of  resistance  of  moving  gun  into  recoil 
position  and  return. 


Resfeunce.    T^T^^^' 

Remarks. 

Kua. 

Pwadt. 

Inches. 

800 

0. 

Initial  load. 

%ito 

.50 

2.400 

1.00 

2,tfO 

1.60 

2,620 

2.00 

2,800 

2.50 

8,00) 

3.00 

S,2W) 

3.50 

8,470 

4.00 

8,790 

4.50 

4.200 

4.86 

I,  WO 

4.50 

1.K20 

4.00 

1,640 

3.60 

1,420 

8.00 

1.S6D 

2.60 

1,100 

2.00 

940 

1.50 

630 

1.00 

410 

.50 

2,150 

.50 

2.880 

1.00 

2.510 

1.60 

1 

'2,610 

2.00 

2,940 

2.50 

8,100 

8.00 

3.340 

3.50 

f 

S,fi00 

4.00 

3,780 

4.50 

4,250 

4.86 

2,010 

4.50 

1,M0 

4.00 

1,710 

8.50 

1,S00 

8.00 

1.340 

2.50 

1,160 

2.00 

920 

1.60 

580 

1.00 

840 

.50 

1 
—      -f 
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Gun  in  firing  position. 

Gauge  length  from  fixed  block  on  gun  to  a  point  on  the  left  trunnion. 
Steel  filling  pieces  in  cylinder,  counter  recoil  springs  having  been 
removed. 


Applied 
loads. 


PoutuU. 

1,000 
10.000 
20,000 
80,000 
40,000 
50,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 

1,000 

1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
50,000 
40,000 
80.000 
20,000 
10,000 

1.000 

60,000 
1.000 

60,000 
1,000 

60,000 
1,000 


Gauge  reading. 


I 


'      Direct 
movement. 


Inch. 

0. 

.0265 
.0600 
.0677 
.1184 
.1382 
.1610 
.1485 
.1478 
.1421 
.1247 
.0698 


0. 


.0159 
.0882 
.0560 
.0723 
.0680 
.1041 
.1020 
.0994 
.0958 
.0809 
.(Mil 


Set. 


Inch. 


.0465 


RemarkM. 


Initial  load. 


Micrometer  reset  to  zero  under  initial  load. 


.0002 


.0005 

.0667" 

"6667' 


Gauged  length  from  fixed  block  on  gun  to  a  point  on  the  center  of 
the  right  trunnion. 


1,000 
10,000 
20,000 

80,000 
40,000 
50,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 

1,000 
60,000 

1,000 


0. 


.0118 
.0305 
.0474 
.0631 
.0794 
.0939 
.0925 
.0902 
.0871 
.0767 
.0416 


.0939 


.0012 


.0006 
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Gun  in  recoil  position. 

Gaufred  length  from  fixed  block  on  gun  to  a  point  on  the  center  of 
the  right  trunnion. 


Applied 
lc«di. 


Gauge  readings. 


Direct 
movement. 


Pounds,  Inch. 

1. 000  0. 

10.000  .OlSR 

20.000  .0418 

30.000  .0618 

40.000  .0812 

50.000  .1012 

60,000  .1214 

■10.000  .1180 

40.000  .1139 

30.O0O  .1055 

20.000  .0770 

laOOO  .0429 

1.000     

eO.OOO  !          .1238 

1,000    ' 

60,000  .  1288 

1.000    , 

60,000  .1245 

60.000  .1251 

60,000  .1254 

1,000     


Set. 


Remarks. 


Inch. 


Initial  load. 


.0001 


.0012 


.0014    I 


Alter  5  minutes. 
After  10  minutes. 


.0022 


Gauged  length  from  fixed  block  on  gun  to  point  on  the  left  trunnion. 


1.000 

0. 
.0193 
.0409 
.0611 
.0811 
.1014 
.1215 
.1184 
.1141 

Initial  load. 

10.000 

.....•>...«. 

20,000 

30.000 

40.000 

60.000 

60,000 
50,000 

40.000 

30,000 

.1054 
.0766 
.0895 

20,000 
10,000 
1,000 
60,000 
60.000 

.0004 

.1227 
.1226 

After  5  minutes. 

1,000 

"'H.'ooio 

FREE   TEST   OF   PISTON    EOD   FOR   15-POUNDEB   GUN. 


Fkbe  Test  of  Piston  Kod  for  15-Pounder  Gun,  fob  the  Driggs- 
Seabuey  Gun  and  Ammunition  Oompanv,  Deebt,  Conn. 


,*^ 


^^' 


€i/ 


j**- 


Measureroetits  taken  by  meana  of  u  caliper  over  ends  of  rod. 

Loads  of  tension  applied  to  the  rod  between  the  head  and  spherieal 
seated  nut.  Washers  with  spherical  seats  used  to  secure  axial  direc- 
tion of  line  of  pull. 


tsr  L»-i., 

eodlngt. 
Set, 
lack. 

H.^^ 

itauwi..           1 

iDlttal  low). 

69:000 

-.0002 

-.000! 

-.oooa 

Test  discontinued. 

The  apparent  minus  set  of  "  0002  was  attributed  to  a  change  in  the 
temperature  of  the  caliper  arm  employed  during  the  progress  of  the 

test. 
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No.  1028t). 

Dbiggs-Seabury  15-Pounder  Gun  No.  12,  with  Steel  Oscillat- 
ing Slide  in  Lieu  of  the  Bronze  Slide. 

Gun  in  firing  position,  bottom  side  up. 

Measurements  on  gauged  length  A,  Dottom  of  sleeve,  rear  end  of 
lug  to  fixed  block  on  gun. 


:  Applied 
loads. 

Gauge  readings. 

• 

Remarks. 

Direct     '       r^., 
movement.        °*^^- 

'    Poundt.    1       Inch. 
1.000           0. 
10,000              .OMO 

Inch. 
0. 

Initial  load. 

• 

20,000 

.OIW 
.0164 

'       90,000 

40.000 
60,000 

.0227 
.02fi2 

60,000              .0340 

50.000 
40,000 
30,UU0 
20.000 
10,000 

.0340 

.(xm 

.0337 
.0261 

.0183 

1.000 

0. 

Measurements  on  gauged  length  C,  from  bottom  of  oscillating  slide,, 
front  end  of  lug  to  fixed  block  on  gun. 


1,000 
10,000 

0. 
.0030 
.0098 
.0165 
.0225 
.0282 
.0312 
.0342 

0. 

Initial  load. 

20.000 

30,000 
40,000 
60,000 
60.000 
SO.OOO 
40,000 
30,000 
20,0(10 
10,000 

1,000 
60.000 

1.000 



.0342 
.0842 
.0265 
.0141 

.66i7 

.0356 

............ 

.0017 

On  gauged  length  B,  over  end  of  piston  rod. 


1.000 
10.000 
20.000 
30.000 
40,000 
50,000 
60.000 
50.000 
40,000 
80,000 
20,000 
10.000 

1,000 


0. 
.0031 
.0061 
.0092 
.0124 
.0155 
.0185 
.0185 
.0183 
.0177 
.0116 
.0059 


0. 


.0006 


Initial  load. 
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Gun  rotated  180^  and  brought  right  side  up.     Measuremeats   on 
gauged  length  L,  across  top  of  oscillating  slide  at  rear  end. 


Applied 
loads. 

Pounds, 
1,000 
10,000 
20,000 
30,000 
40,000 
50.000 
60,000 
60,000 
40,000 
80,000 
20,000 
10,000 
1,000 

Gauge  r 

eadings. 
Set. 

Direct 
moyement. 

0. 

.0182 
.0324 
.0425 

Inch. 
0. 

Initial  load. 



.0496 
.0552 
.0608 
.05&1 
.0524 
.0428 





.0305 
.0199 



... 

6. 

Remarks. 


Measurements  on  gauged  length  M. 


1,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
60,000 
40,000 
80,000 
20,000 
10,000 

1,000 


0. 
.0082 
.0144 
.0181 
.0222 
.0253 
.0284 
.0272 
.0251 
.0173 
.0115 
.0062 


0. 


Initial  load. 


,0005 


Measurements  on  gauged  length  N. 


1,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
50,000 
40,000 
90,000 
20,000 
10,000 

1,000 


0. 

-.0020 
-.0065 
-.0103 
-.0127 
-.0151 
-.0172 
-.0176 
-.0168 
-.0144 
-.0118 
-.0072 


Initial  load. 

Movement  inward  toward  the  gun. 


-.0004 
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Iron  dog 


^ 


J39t>' 


il** 


"  X  1"  fitted  across  the  cheeks  of  the 


steel  oscillating  slide  at  the  rear  end,  in  order  to  restrict  the  outward 
movement  of  Uie  slide  at  this  place. 
Measurements  on  gauged  length  N. 


1 

1 

1 

Applied 
loads. 

1 

1 
1 

GftDge  readings. 

1 

Direct 
moTement. 

Set. 

Remarks. 

1 

Ptmnda. 
1,000 
10,000 
20,000 
80,000 
40,000 

n,ooo 

60,000 
60.000 
40.000 
80.000 
20.000 
10,000 
1,000 

Inch. 
0. 

-.0017 
-.0041 
-.0094 
-.0118 
-.0139 
-.0169 
-.0167 
-.0168 
-.0186 
-.0110 
-.0076 

IncK 
0. 

1 

Initial  load. 

Movement  inward  toward  the  gun. 

-.0015 

Measurements  on  gauged  length  M. 


1,000 
•     10,000 
20.000 
80.000 
40,000 
80,000 
00. 000 

0.  , 
.0080 
.0068 
.0068 
.0070 
.0089 
.0109 
.0092 
.0066 
.0020 
.0002 

-.0005 

0. 

InitUl  load. 

i      60.000 

40,000 

80.000 

20.000 

10.000 

1,000 

>.0002 

Gauged  length  L  inaccessible  on  account  of  the  presence  of  the 
iron  dog. 

Gun  rotated  180^  and  brought  bottom  side  up.  Iron  dog  still  in 
place. 

Measurements  on  gauged  length  B,  over  ends  of  piston  rod. 


1.000 
10,000 
20,000 
80.000 
40.000 
90,000 
60.000 
60.000 
40,000 

n,ooo 

20,000 

10.000 

1.000 

0. 
.0091 
.0066 
.0099 
.0180 
.0168 
.0192 
.0192 
.0189 
.0168 
.0106 
.0051 

0. 

Initial  load. 

.0003 

H.  Doc.  508 14 
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Screw  jacks  under  rear  end  of  slide. 


Gauge  readings. 


Applied    t 
loads. 


Pounde. 

1,000 
60,000 
60,000 

1,000 


Direct 
movement. 


Inch. 


.0205 
.0207 


Set. 


Inch. 
.0005 


Remarks. 


.0007 


Slide  and  eye-bar  fixtures  Jarred  with  hammer. 


Iron  dog  removed. 

Slide  lubricated  with  Albany  grease  and  graphite. 


1,000 
CO,  000 

1,000 
60,000 

1,000 

.0008 

" 

.0212 

.0008 

.0213 

.0008 

1 

Iron  dog  returned  to  place. 


1,000 
60,000 

1,000 
60,000 
60,000 

1,000 
60,000 

1,000 

.0008 

Lug  on  slide  jarred  with  hammer. 

Lug  on  slide  Jarred  continuously  while  load  was  advanced. 
Micrometer  evidently  disturbed  in  its  position. 

.0215 

.0008 

.62i5 
.0217 

.0008 

-.6631 

-.0244 

Suspension  sling  of  crane  lowered  and  screw  lacks  put  under  trun- 
nions and  a  part  of  the  weight  of  the  gun  carried  by  the  jacks. 


1,000 

60,000 
00,000 

-.0246 

-.0036 
-.0038 

Mu2zleof  gun  raised  by  a  screw  jack.   Jacks  removed  from 
under  trunnions. 


Jack  removed  and  part  of  weight  of  gun  carried  by  suspension  sling 
of  crane. 

Recoil  cylindeij  opened  and  packing  removed. 
Again  assembled  and  test  resumed. 


1,000  ! 

60,000  -.0045 


-.0248 


o    f 
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Simaltaneous  readings  taken  are  gauged  lengths  A^  and  B.  Gauged 
len^h  A*  established  from  fixed  block  near  rear  end  of  recoil  cylinder 
to  rear  end  of  lug  of  sleeve. 


Ai>pHed 
loads. 


1.000 
10,000 
20,000 
40.000 
€0,000 
70,000 

1,000 
72,000 

1,000 


Gauge  readings. 
On  AK     !      On  B. 


Tnch. 

0. 
.0061 
.0141 
.0288 
.0420 
.0701 
.0228 
.0879 
.0»« 


Tnch. 

0. 
.0031 
.0066 
.0188 
.0205 
.0282 

0. 
.0241 

0. 


Remarks. 


Micrometers  reset  at  zero. 


Recoil  Mechanism  of  Driggs-Seabury  Fifteen-Pounder  Gun, 

No.  12. 


SUPPLEMENTARY   TEST  WITH   REENFORCED  CAST-STEEL  SLEEVE   AND 

REENFORCED  BRONZE   OSCILLATING    SLIDE. 

The  sleeve  was  reenforced  by  additional  metal,  gusset  shaped,  at  the 
root  of  the  luff.  The  oscillating  slide  had  a  ribbed  steel  cap  across  the 
top  and  a  steel  lug  brace  on  the  bottom  side. 

Gauged  lengths  designated  by  the  letters  before  used  in  the  tests 
with  this  gun  refer  to  the  same  places  on  the  gun.  The  new  gauged 
length  Q  was  established  to  show  the  movement  of  the  slide  within 
Itself,  and  was  defined  at  one  extremity  on  the  front  end  of  the  lug, 
and  at  the  other  end  on  a  strap  which  was  bolted  to  the  sides  of  the 
slide  at  the  rear  end. 

The  tests  were  made  in  the  order  in  which  the  details  are  reported. 
Following  the  methods  of  previous  tests,  loads  were  applied  in  suc- 
cessive increments  up  to  60,000  pounds  tension,  and  tnen  observing 
the  resilience  as  the  loads  were  successively  reduced. 

In  the  present  tests*,  observations  on  gauged  length  A  showed  an 
extension  of  ".0090,  against  ".0340  in  the  earlier  test,  indicating  appar- 
ently a  greater  degree  of  rigidity  in  the  reenforced  steel  sleeve  over 
the  ordinarv  bronze  sleeve. 

On  gauged  length  C  a  greater  movement  was  observed  than  in  the 
previous  test,  a  part  of  which  excess  was  attributed  to  the  greater 
strains  developed  in  the  piston  rod  and  the  remainder  to  the  slide  itself. 
The  net  movement  of  the  piston  rod,  gauged  length  B,  was  found  to 
he  ".0210  to  ".0211,  against  ".0179  of  the  previous  test  Special  treat- 
ment in  the  earlier  test  had  been  the  means  of  obtaining  a  higher 
extension.  This  comparison,  however,  refers  to  the  ordinaiy  state  of 
the  mechanism. 

In  recoil  position,  during  the  present  test,  the  total  extension  of 
the  piston  was  ".0197  te  ".0201. 

On  a  gauged  length  from  comer  to  corner  of  the  rear  lower  end  of 
the  slide,  a  movement  of  ".123  and  ".115  was  found  when  the  gun  was 
in  fii'ing  and  recoil  positions,  respectively.  This  movement  took  place 
ih  an  outward  direction. 
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After  tests  in  the  firing  and  then  in  the  recoil  position  of  the  ^un, 
the  gun  was  returned  to  firing  position  and  simultaneous  readings 
taken  on  gauged  lengths  A  and  d.  Loads  were  increased  until  tne 
extension  of  Sie  piston  rod  indicated  that  60,000  pounds  tension  had 
reached  that  part,  which  occurred  when  a  load  of  about  69,000  pounds 
was  on  the  mechanism.  Loads  were  increased  to  72,000  pounds  ten- 
sion, the  maximum  Ibtress  of  the  preceding  test. 

No.  10306. 

Gun  in  firing  position,  bottom  side  up. 

On  gauged  length  A,  bottom  of  sleeve,  rear  end  of  lug,  to  fixed 
block  on  gun. 


Applied 
loads. 

Gauge  readings. 

Direct 
movexaent. 

Set. 

Poundi. 

1,000 
10,000 
20,000 
30,000 
40,000 
60,000 
60,000 
50,000 
40,000 
80,000 
20,000 
10,000  . 

1,000 
00,000 

1,000 

1,000 

60,000 

1,000 

Inch. 

0. 
.0010 
.0027 
.0040 
.0059 
.0074 
.0090 
.0090 
.0089 
.0066 
.0044 
.0024 

.owo"' 

Inch. 
0. 

.     .0001+ 

.0002 
0. 

.0090 

.0001 

Remarks. 


Initial  load. 


After  one-half  hour  rest. 


On  gauged  length  C,  from  bottom  of  oscillating  slide,  front  end  of 
lug,  to  fixed  block  on  gun. 


1,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
60,000 
40,000 
30,000 
20,000 
10,000 

1,000 
60,000 

1,000 
00,000 

1,000 

0. 
.0065 

0. 

Initial  load. 

.0110 
.0162 
.0212 
.0257 
.0304 
.0304 
.0300 
.0215 
.0147 
.0078 

•"•""*"••••• 

"  .0008 

.0307 

.0008- 

.0318 

.0009 
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On  p^uged  length  B,  over  ends  of  piston  rod. 


Applied 
loftdii. 

Gauge  readings. 

RemarkR. 

Direct 
movement. 

Set 

Pimmdt. 
1,000 
10.000 
20.000 
90. 000 
40,000 
50.000 
60,000 
60,000 
40,000 
90.000 
20i000 

Inch. 

0. 
.0032 
.0066 
.0101 
.0136 
.0169 
.0204 
.0202 

Inch. 
0. 

Initial  load. 

• 

.0197 

............ 

.0135 
.0QH6 

10,000               .0096 

1,000 

-.0006 

60,000 

.0204 

1,000 

-.0006 

10,000 

.002.'! 

20,000              .0063 
90,000              .0095 
40,000              .0132 
60,000              .0167 

60,000 
50,000 
40,000 
30,000 
20,000 
10,000 
1,000 

.0202 
.0199 
.0185 
.0127 
.0078 
.0033 

-.0009 

On  a  gauged  length  across  rear,  lower  (when  gun  is  in  natural  posi 
tion)  corners  of  the  oscillating  slide. 


1,000 
10,000 
20,000 
90,000 
40,000 
60,000 
60,000 
60.000 
40,000 
90,000 
20,000 
10,000 

1,000 

0. 
.021 
.045 
.067 
.087 
.106 
.123 
.122 
.120 
.103 
.071 
.035 
.0 

0. 



Initial  load 


On  gauged  length  Q,  from  bottom  of  oscillating  slide,  front  end  of 
lug,  to  strap  fixed  to  rear  end  of  slide,  and  encircling  the  recoil  cylin- 
der, showing  movement  of  the  slide  within  itself. 


1,000 
10,000 
2D,  000 
30,000 
40,000 
50.000 
GO,  000 
60,000 
40,000 
10,000 
20,000 
10.000 

1,000 
00,000 

1.000 

«o,ooo 

1,000 


0. 

-.0045 
-.0091 
-.0129 
-.0162 
-.0193 
-.0219 
-.0217 
-.0200 
-.0152 
-.0105 
-.0046 

-*Q2i6" 

-.0217* 


0. 


+.0003 

+.'6667" 

+.*6od6' 


Initial  load. 

Movement  on  oyerturning  one,  toward  the  rear. 
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RECOIL   MECHANISM lo-POUNDEE   GUN   NO.   12. 


Gun  in  position  at  half  recoil. 

One  2i"  special  filling  piece  in  the  cylinder.     Measurements  taken 
on  gauged  length  Q. 


Applied 
loads. 

Gauge  readings. 

• 

Direct 
movement. 

Set. 

Remarks. 

Pounds. 
1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
50,000 
40.000 
80,000 
20,000 

Inch. 

0. 

-.0043 
-.0095 
-.0140 

-.0176 
-.0211 
-.0240 
-.0237 

-.0227 
-.0192 
-.0131 

Itich. 
.0. 

Initial  load. 

10,000           —.0078 

1,000 
60,000 

1,000 
60,000 

1,000 

-.0015 

............ 

-.0246 

-.0024 



-.0258 

'  '-.mi 

60,000 

-.0271 

1,000 

-.0040 

Gun  in  recoil  position. 

On  gauged  length  across  rear,  lower  (when  gun  is  in  natural  posi 
tion)  corners  of  the  oscillating  side. 


Gauge  readings. 


Remarks. 


Pounds. 

1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60.000 
50,000 
40,000 
30,000 
20,000 
10,000 

1,000 


Inch. 
0. 
.016 
.037 
.057 
.077 
.096 
.115 
.115 
.114+ 
.114 
.087 
.043 


Inch. 
0. 


0. 


Initial  load. 


On  gauged  length  B,  over  ends  of  piston  rod. 


1,000 
10,000 
20,000 
30,000 
40,000 
60.000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 

1,000 
60,000 

1,000 
60,000 

1,000 

0. 
.0027 

0. 

.0095 
.0127 
.0162 
.  019.) 
.0194 

.013-1 
.0084 
.0037 

-.0002 

*  .6i99 

-.0002 

.0199 

-.0002    ' 

Initial  load. 
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On  gauged  length  C,  from  bottom  of  oscillating  slide,  front  end  of 
lug,  to  fixed  blocK  on  gun. 


Applied 

lOftdflL 

Gauge  readings. 

RemarkH. 

Direct 
moYement. 

Inch, 
0. 

.0046 

Set. 

PntndB. 

1.000 

19,000 

Inch. 
0. 

Initial  load. 

• 
1 

20,000              .0096 

80.000              .0141 

f  40.  (MM)              .0191 

60,000               .0236 

60.000 
SO,  000 
40.000 
SO,  000 
20,000 
10.000 

1,000 
60,000 
60,000 

1,000 

.0279 
.0281 
.0252 
.0184 
.0117 

.0063 

-.6662 

.0282 
.0282 

0. 

. 

1 
1 

On  gauged  length  A,  bottom  of  sleeve,  rear  end  of  lug,  to  fixed 
block  on  the  gun. 


1.000 
10.000    > 

20.000 
."W.OOO    1 
40,000 
50.000 
60.000 
50.000 
40.000 
30,000 
20,000    i 
10.000 
1.000     . 

p 

0. 

# 

0. 

1 

On  gauged  length  Q,  from  bottom  of  oscillating  slide,  front  end  of 
lujg,  to  strap  fixed  to  rear  end  of  slide,  showing  movement  of  the  slide 
within  itself. 


1,000 

10,000 

20.000 

80.000 

40,000    1 

60.000 

60.000 

hU,000 

40,000    i 

80.000 

20.000 

10,000 

1.000    ; 
60,000     ; 

1.000    ' 
60,000 

1,OUO 

1.000 
60.000    1 

1,000 
60,000 

1,000 

0. 

-.0044 
-.0093 
-.0189 

-  0179 

-  0216 

-.azi>4 

-.02&6 
-.0248 
-.0201 
-.0141 
-.0071 

0. 

initial  load. 

+  .'6606" 

-.0256 

+  0012 

-.0265 

+  .0016 
+.0017 

After  10  minu 

-.0253 

+  .0019 

-.0252 

-h..0017 
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RECOIL   MECHAMSM — ^15-POUNDEB  GUN   NO.  12. 


Gun  in  firing  position. 

Simultaneous  readings  taken  on  gauj^ed  lengths*  A  ^  and  B. 
Gauged  length  A^  established  from  fixed  block  on  the  gun  near 
end  of  recoil  cylinder  to  rear  end  of  lug  sleeve. 


Applied 
loads. 

Gauge  readingB. 

Remarks. 

t                                          , 

OnA^ 

OnB. 

Pounds. 

1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
65,000 
68,000 
69,000 

1,000 
72,000 

1,000 
72,000 

1,000 
72,000 

1,000 

Inch. 

0. 
.0015 
.0026 
.0041 
.0056 
.0072 
.0089 
.0095 
.0100 
.0101 

0. 
.0110 
.0003 
.0114 
.0002 
.0114 
.0002 

Inch. 

0. 
.0031 
.0065 
.0102 
.0140 
.0176 
.0207 
.0227 
.0238 
.0241 

0. 
.0257 
.0002 
.0261 
.0003 
.0261 
.0003 

Initial  load. 

• 

On  gauged  length  C,  from  bottom  of  oscillating  slide,  front  end  oj 
lug,  to  fixed  block  on  gun. 


1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
''2,000 
70,000 
60,000 
50,000 
40,000 
80.000 
20,000 
10,000 

1,000 

0. 
.0057 
.0108 
.0157 
.0207 
.0251 
.0802 
.0349 
.0354 
.0854 
.0354+ 
.0353 
.0272 
.0201 
.0135 
.0072 

0. 

Initial  load. 
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IVTEEVAL  STEAIKS  IK  OUN  FOEOIKOS. 

Internal  strains  were  introduced  by  heating  the  forgings  and  cooling 
the  jjame  I'apidly  by  quenching  from  the  bore. 

These  determinations  were  made  upon  the  metal  from  the  tubes  of 
5-inch  R.  F.  guns. 

The  initial  temperature  of  the  tubes  at  the  time  of  quenching  was 
generally  between  850°  and  900°  F.,  with  a  rate  of  flow  for  the  water 
of  al)out  100  gallons  per  minute.  Where  more  than  one  set  of  deter- 
minations appear  for  the  same  tube  it  indicates  that  the  metal  had 
been  re-treated  or  annealed  between  operations. 

The  numbers  of  the  seveml  tubes,  with  the  compression  stresses  cor- 
resp)onding  to  the  stmins  found  in  the  rings  next  the  bore  of  the  forg- 
ings,  are  shown  in  the  following  table: 


No.  of  tube. 


'  Compressive  stress 
'      next    the   bore  ' 
per  square  inch.  ' 


Breech 
end. 


Pounds. 

11249 B, I    44,300 

11272  B, 


11272 
11272 
11272 
11363 
113f>3 
113»« 
11363 
11363 
11467 
11775 

11T76 

11T75 
11775 
11775 
11784 
11784 


BjBM  .... 
BsBM— .\. 
B,  BO— -\  . 

& 

g;::::::::: 

B» 

B, 

B, 

B, 


Bj 

B4MM. 

B4MO 

B4MI. 

B, 

Bt 


11784  Bi 15,900 


11784  Bi 
llTMBi 


11784 B3BM  .... 
11784  B,  BO— A  . 
11784  B3BM-A. 

11791  Bt 

11791  Bi 

11791  Bt 

11791  Bs 

11794  Bs 

11794  Bs 

11794  Bft 


11837  Ba 

11837  Ba 

12485  B7BI 

12485  B7BM  .... 
12485  B- BI— A.. 
12485  B7BM— A. 
12485  B,  BO— A  . 

20691  Bs 

20691  Ba 


{ 


85,500 
29,700 
25,200 
35,900 
43,500 
40,500 
36,200 
85,900 
40,200 
33,U00 
26,000 
22,800 


47,600 
16,800 


40,100 
19,400 

30,300 
24,000 
17,200 
23,800 
31,700 
22, 700 
43,»00 
31,200 
47,000 
25, 700 

55.500 
36,100 
29,300 
25.800 
20,200 
26.:j00 

34.100 
45,000 


Muzzle 
end. 




PounxU. 
49,000 
27,800 

1 

18,800 
36,700 
42,400 

37,500 
39,900 
35,300 
42,600 
44.500 
27,000 
24,900 
25,600 
38,600 
34,100 

14,900 
23,000 


17,400 
45.000 


43.200 
15,400 


Remarks. 


Discard,  j". 

Muzzle  crop  end  after  second  an- 
nealing at  360<^  F. 

Annealed  at  450°  F. 

Annealed  at  600°  F.  • 

Discard.  |". 

Discard.  |". 
Discard.  |". 

Discard,  j". 
Discard,  I". 


Breech  end  after  annealing  7  feet  at 
665°  F. 


Breech  end  after  annealing  7  feet  at 
650°  F. 


■25.600 
28,100 
■26.000 
42,400 
32,500 
42, 100 


I  Annealed  at  600°  F. 
.   Annealed  at  750°  F. 
Discard.  i». 

Alter  annealing  at  650°  F. 

Discard.  |". 


I  Breech  end  after  annealing  7  feet  at 
'      665°  F. 


Annealed  at  750°  F. 
Annealed  at  600"  F. 
Annealed  at  450°  F. 
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Tube  11249  B,. 
Breech  Slice. 
(f"  discard.) 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice^ 

SLICE   INTACT. 

Interior  diameter  of  slice,  4''. 74;  exterior  diameter  of  slice,  10". 36^ 

3   4 


Rings. 

Present 

me^n 

diametera. 

Strains. 

stresses  per  sqiiare  inch . 

1 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 
4.90915 
5.6495 
9.6404 
10.2066 

Inch, 

Inch. 

.00725 

.00875 

Pounds. 

J'ounds. 
44,300 

2 

19,900 

i,"666"* 

8 

.00535 

16,600 

4 

.00035 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Inferior  diameter  of  slice,  5". 50;  exterior  diameter  of  slice,  9". 80. 


3    ± 


T>4«.<t.a 

Present 

Strains. 

Stresses  per  square 
inch. 

Kings.                                1       nit;uii 

1  diameters. 

1 

1 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

I'Mhes. 
4.9164 
6.6478 
9.63925 
10.20695 

Inch, 

Inch. 

Pounds. 

Poi\tmAt. 

2 

.00545 

28,900 

8 

.0042 

13,100 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

5.66325 
9.68505 

8  detached 

•"■■*"•■•"■•("•••""•••"•• 

1 

INTEBNAL   STRAINS   IN   GUN   FOBGINGS. 
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Bbeech  Slice. 

Interior  diameter,  4".74;  exterior  diameter,  10". 36. 
Original  diameters  of  rings  in  the  slice. 


( 

1 

Rings. 

Diameters. 

A. 

B. 

Mean. 

]  1 

Inches. 
4.9093 
5.6481 
9.6443 

10.2112 

Inches. 
4.9090 
5.6509 
9. 6865 

10.2020 

Inches. 
4.90915 
5.6495 
9.6404 
10.2066 

!  2 : : :....:.::. 

'    8 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detacher! 

Inches. 
4.9154 
5.6467 
9.6433 

10.2135 

Inches. 
4.9174 
5.6489 
9.6852 

10.2004 

Incfies. 
4.9164 
5.6478 
9.63925 
10.20695 

2 

3 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

3  detached 


5.6515 
9.6376 


5.6550 
9.6325 


5.66825 
9.68S05 


Breech  strains  released. 


1  detached 

2  in  slice.. 
8  in  slice.. 
4  detached 


Rings. 


A. 


Inch. 
+.0061 
-.0014 
-.0010 
+.0023 


Diameters. 


B. 


Inch. 
+.0084 
-.0020 
-.0018 
-.0016 


Mean. 


Inch. 
+.00725 
-.0017 
-.00115 
+.00085 


SECOND  TO  THIRD  PHASE. 


2  detached 
S  detached 


+.0048 
-.0067 


+.0061 
-.0027 


+.00545 
-.0042 


FIRST  TO  THIRD  PHASE. 


2  detached 
8  detached 


+.0084 
-.0067 


+.0041 
-.0040 


+.00375 
-.00585 
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Tube  11249  B^. 

Muzzle  Slice. 
(f"  discard.) 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

slice  intact. 
Interior  diameter  of  slice,  4".20;  exterior  diameter  of  slice,  8". 52. 


3  4 


1. 

2. 
3. 
4. 


Rings. 


Present 

mean 

diameters. 


Inches. 
4.^51 
5. 1473 
7. 14445 
8.36205 


Stresses  per  square 
inch. 


Inch. 


Inch. 
.0071 
.0024 


.0045 
.0026 


Tendon.      <^^^^ 


Pounds. 


18,900 
9,000 


Poundf. 
49.000 
14.0U0 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5". 00;   exterior  diameter  of  slice,  7".30, 


3    4 


Rings. 


1  detached 

2 

3 

4  detached 


Present 

mean 

diameters. 


Inches. 
4.3622 
6.1460 
7.1437 
8.a')955 


Strains. 


stresses  per  square 
inch. 


Tension    i  Compres-  i  tension     '  Compres-  [ 
lension.   |       ^^^^^       ,    lension.  ^j^^^ 


Poundg. 

- 

Inch. 

Inch. 

Pounde. 

.0037 

21.600 

.00375 

15,700 

RINGS  ALL  DETACHED. 


2  detached 

3  detached 


5.1497 
7. 13995 
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Muzzle  Slice. 

Interior  diameter,  4".20;  exterior  diameter,  8". 52. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.3450 
5. 1479 
7.1645 
8.8604 

Inches. 
4.3452 
5.1467 
7.1844 
8.8687 

Inches. 
4.3461 
5. 1478 
7. 14446 
8.36205 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


1  detached 

2 

3 

4  detached 


Rings. 


A. 

Diameters. 

B. 

Inches. 
4. 3583 
5.  UhO 
7.1333 
8.3677 

Mean. 

Inches. 
4.35-22 
5.1460 
7.1437 
8.35955 

iTUihes. 
4.3511 
5. 1470 
7.1541 
8.3514 
1 

RINGS  ALL  DETACHED. 


2  detached 

3  detached 


5.1604 
7.1509 


5. 1490 
7.1290 


5. 1497 
7.13995 


Muzzle  strains  released. 


I 


2  detached*. 

3  detached. 


Rings. 

1 

A. 

Diameters. 

B.         1 

Mean. 

Inch. 
+  .0071 
-.0013 
-.00075 
-.0025 

1  detached - 

Inch. 

+.0061 

-.0009 

-.0004 

-.0090 

Inch.       ' 
+.0081    1 
-.0017 
-.0011 
+.0040 

2  in  slice 

3  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


+  .0034 
-.0032 


+.0040 
-.0043 


+.0037 
-.00375 


FIRST  TO  THIRD  PHASE. 


2  detached 
S  detached 


+.0025 
-.0036 


■I-.0O23 
-.0054 


+  .0024 
-.0045 
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Tube  11272  B 


Muzzle  Slice. 

Muzzle  crop  end  after  second  annealing  at  360^  F. 

State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter  of  slice,  4".27;  exterior  diameter  of  slice,  8". 92. 


Rin^. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

/ 
Compres- 
sion. 

1 

Incftes. 
4.4186 
5.1469 
7.1360 
8.7701 

Inch.    . 

Inch. 
.0041 
.00225 

Pmindt. 

Pounds. 
27,800 
13,100 

2 

8 

.0028 

11,800 

4 

.0026 

8,900 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5  .00;  exterior  diameter  of  slice,  7". 


30. 


Ringa 

Present 

mean 

diameters. 

strains. 

stresses  per  sqaare 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
4.4227 
5.1464 

Inch, 

Inch, 

Pounds, 

Pounds. 

2 

.00275 

16,000 

3 

7.18555 
8.7727 

.00245 

10,800 

4  detached 

, 

RINGS  ALL  DETACHED. 


2  detached 

5. 14915 
7.1331 

3  detached 

INTEBNAL   8TBAIK8   IN   GUN   FOEGINGS. 
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Muzzle  Slice. 

Interior  diameter^  4".27;  exterior  diameter,  8". 92. 
Original  diameters  of  rings  in  the  slice. 


Rlngft. 


1. 

i! 

4. 


Inches. 
4. 4146 
5. 1476 
7.1867 
8.7661 


Inches. 

Inches. 

A.  4226 

4.4186 

6. 1462 

6. 1469 

7.1361 

7. 1359 

8.7741 

8.7701 

Rings  1  and  4  detached;  rings  2  and  8  in  the  slice. 


Rings. 

Diameters. 

A. 

Inches. 
4.4185 
6.1473 
7.1356 
8:7595 

•         B. 

Mean. 

,   1  detach  ed 

1     Inches. 
4.4269 
5.1455 

1        7. 1365 
8.7859 

Inches. 
4.4227 
5.1464 
7.13555 

8. 7727 

2 

Z 

1  4  deutched 

RINGS  ALL  DETACHED. 


2  detached. 

3  detached. 


5.1496 
7.1329 


6. 14915 
7.1331 


Muzzle  strains  released. 


Rings. 

Diameters. 

A. 

B. 
• 

Mean. 

^ 
1  detached. . .., 

Inch. 

+.0039 

-.0003 

-.0001 

-.0066 

Inch. 

+.0043 

-.0007 

-.0006 

+.0118 

Inch. 
+.0041 
-.0006 
-.00035 
+.0026 

2  in  slice 

3  In  slice 

4  detached 

2  detached. 

3  detached. 


SECOND  TO  THIRD  PHASE. 


+.0028 
-.0027 


+.0032 
-.0022 


FIRST  TO  THIRD  PHASE. 


+.00276 
-.00246 


2  detached. 

3  detached. 


+.0020 
-.0028 


+.0026 
-.0028 


+.00225 
-.0028 


H.  Doc.  608 15 
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INTERNAL   STRAINS   IN   GUN   FORGINGS. 


Tube  11272  B,  BM. 
Breech  Slice. 
State  of  internal  strains  and  stresses  at  different  phasc^s  of  the  slice. 

SLICE   INTACT 

Interior  diameter  of  slice,  4".76;  exterior  diameter  of  slice,  10". 42. 


3    4 


1. 

2. 
3. 
4. 


Rings. 


Strain**. 


PrcHent 

mean 

diameters. 


Tendon.      ^^:^^ 


Inches. 
4.86155 
5. 0598 
9.  M915 
10.2744 


Inch. 


Inch. 
.00575 
.0036 


.0053 
.0014 


Stresses  per  square 
inch. 


Tension       C<>mpre»- 
lenhion.   ,       ^^^^ 


Pounds.    I    Pounfh. 

I        35,500 

'        19,100 

16.500    I 

4,100    , 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".  5;  exterior  diameter  of  slice,  9".  8. 


3    4 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension.       Compre«. 

1  detached 

Inches. 
4.8673 
6.658i 
9.64845 
10.2730 

Inch.      \      Inch. 

Pounds.        Pounds. 

2 



.0050 

1       26,500 

8 

.0046 

14.300     

4  detached 

M.-Mf   VW                .••.•.....•. 

1 

RINGS  ALL  DETACHED. 


2  detached 

5.6634 
9.64385 

3  detached 

INTEBNAL   8TBAIN8   IN   GUN    F0BGING8. 
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Bre£ou  Slice. 

Interior  diameter,  4".76;  exterior  diameter,  10". 42. 
Original  diameters  of  rings  in  the  slice. 


1. 

2. 
S. 
4. 


Rings. 


Inches. 
4.8623 
5.6583 
9.6536 

10.2781 


Diameters. 


B. 


Inches. 
4.8608 
5.6613 
9.6447 

10.2757 


Mean. 


Inches. 
4.86155 
5.6598 
9.&1915 
10.2744 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


1 

Rings. 

Dlametere. 

A. 

B. 

Mean. 

1  <ietache'l  ^ 

Inches. 
4.8674 
5. 6570 
9.6530 

10.2543 

Inches. 
4.8672 
5.6598 
9.6439 

10.2917 

Inches. 
4.8673 
5.65W 
9.64845 
10.2730 

2 

3 

4  detached 

RINGS  ALL  DETACHED. 

2  deiacht'd 

3  detached 

Breech  strains  released. 


5.6621 
9.6481 


5.6647 
9.6396 


5.6634 
9.64885 


2  detached 

3  detached 


Rings. 

Diameters. 

« 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0051 

-.0013 

-.0006 

-.0188 

Inch. 

+  .0064 
-.0015 
-.0008 
+  .0160 

Inch. 
+.00575 
-.0014 
-.0007 
-.0014 

2in8llce 

3  in  slice 

4  detached 

• 

SECOND  TO  THIRD  PHASE. 


+  .0051 
-.0049 


+  .0049 
-.0043 


FIRST  TO  THIRD  PHASE. 


+.oa'>o 

-.0046 


2  detached 

3  detached 


+.0038 
-.0055 


+.0084 
-.0051 


+.00516 
-.0053 


228 


INTERNAL   STBAIN8   IN   GUN   F0RGING8. 


Tube  11272  B3  BM— A. 


Breech  Slice. 

Annealed  at  450^  F. 

State  of  internal  sti'ains  and  stresses  at  different  phases  of  the  slice, 


SLICE   INTACT. 


Interior  diameter  of  slice,  4". 72:  exterior  diameter  of  slice,  10".  4^. 


3   ± 


RiugK. 

Present 

mean 

diameters. 

St 

Tension. 

1 

Inches. 
4.85005 
5.6501 
9.6492 
10.27815 

Inch. 

2 

3 

.'Xfti 

4 

.0007 

rams. 


Stresses  per  square 
Inch. 


Tension.      ^^^Sr^'      Tension.   ■   ^""S"?^ 
sion.  sum. 


Inch. 

.oai8 

.0X25 


Pounds.        Pound^t. 

!        29,700 

17,300 

16,800    ' 

2,000    I 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5". 5;  exterior  diameter  of  slice,  9". 8. 


3    i 


Rings. 


Pre.sent 

mean 

diameters. 


I 


i  Inches. 

Idetached 4.8f>lS5 

2 5.6491 

3 ;      9.frl86 

4detached '  10.27245 


Strains. 

Stresses  per  square 
inch. 

• 

Tension. 

Compres- 
sion. 

Tension.  |  ^--JIP"- 

1 

1 
Inch.       1       Inch. 

Pounds. 

Pounds. 

.00425 

22,600 

.0048 

14,900 



1 

RINGS  .VLL  PET  ACHED. 


2  detached 
8  detached 


5.65a?5    I 
9.  ()-t38 


INTEBNAL   STRAINS   IN    GUN   F0RGING8. 
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Breech  Slice. 

Interior  diameter,  4". 72;  exterior  diameter,  10".42. 
Original  diameters  of  rings  in  the  slice. 


i 

RlngH. 

A. 

Diameters. 

B. 

Mean. 

1 

Inches. 
4.8501 
6.6620 
9.6483 

10. 2784 

Inches. 
4.8500 
6.6482 
9.6501 

10.2679 

Inches. 
4.85006 
6.6501 
9.6492 
10.27315 

-» 

s 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Ringrs. 



A. 

Diameters. 

B. 

Mean. 

1  detached 

Inches. 
4.8547 
5.6508 
9.6476 

10.2847 

Inches. 
4.8660 
5.6474 
9.6496 

10.2602 

Inches. 
4.85485 
5.6491 
9.6486 
10.27246 

2 

3 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

3  detached 


Breech  strains  released. 


I    2 detached. 
I   3 detached. 

I 


• 

Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 
+.0046 
-.0012 
-.0007 
+  .0063 

Ifwh. 
+  .0050 
-.0008 

-.ooao 

-.0077 

Inch. 
+  .0048 
-.0010 
-.0006 
-.0007 

2 

3 

4  detached 

RINGS  ALL  DETACHED. 


+  .0041 
-.0012 


+  .0044 
-.0084 


+.00425 
-.0048 


FIRST  TO  THIRD  PHASE. 


2  detached. 

3  detached. 


+.0029 
-.0019 


+  .0036    I     t-. 00325 
-.0089        -.oaM 
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INTERNAL    STRAINS   IN    GUN    F0RGING8. 


Tube  11272  B,  BO— A. 


Breech  Suce. 

Annealed  at  600^  F. 

State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 


SLICE   INTACT. 


Interior  diameter  of  slice,  4".  73;  exterior  diameter  of  slice,  10".  43. 


^^J^ 

j^____- 

II  1 

U. 

1  i 

1 1  I 

Rings. 

1 

'              Strains. 
Present 

Stresses  per  square 
inch. 

mean 
diameters. 

Tension. 

1 

Compres- 
sion. 

Tension. 

Ciimpres- 
pion. 

Poundi^. 
25,200 
17,000 

1 

1 
Inches.     \      Inch. 
A.  87835     

Inch. 
.0041 
.0032 

Pounds. 

2 

5.6503      1 

8 

9.6-187              .00266 
10. 2792       

8,200 

4 

.00095 

2,800 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".  5;  exterior  diameter  of  slice,  9". 8. 


3    4 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
4.88246 
5.  W945 
9.6482 
10.28015 

Inch. 

Inch. 

Pound*. 

Pounds. 

2 

.00405 

21,500 

8 

.00215 

6,700 

4  detached 

........... 

1 

1 

RINGS  ALL  DETACHED. 


2  detached 

5.6535 
9.64605 

3  detached 
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Breech  Slice. 

Interior  diameter,  4". 73;  exterior  diameter,  10". 43. 
Original  diameters  of  rings  in  the  slice. 


Rings. 


1. 
2. 
o. 
4. 


Diameters. 


A. 


Inches. 
4.8780 
5.  W74 
9.6484 

10.2776 


B. 


Inches. 
4.8787 
5.6532 
9.6490 

10.2808 


Mean. 


Inches. 
4.87835 
5.6503 
9.6487 
10.2792 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


1  detached 


4  detached 


2  detached 

3  detached 


RINGS  ALL  DETACHED, 


Diameters. 

A. 

B. 

Mean. 

Inches. 
4.8829 
5.6462 
9.6476 

10.2862 

Inches. 
4.8820 
5.6527 
9.6488 

10.2741 

Inches. 
4.88245 
5.64945 
9.6482 
10.28015 

5.6501 
9.6468 

5.6566 
9.6163 

5.6535 
9.64605 

Breech  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0049 

-.0012 

-.0008 

+.0066 

Inch. 

+.0083 

-.0005 

-.0002 

-.0067 

Inch. 
+.0041 
-.00085 
-.0005 
+.00095 

2  in  slice 

3  in  slice 

4  detached 

2  detached 

3  detached 


SECOND  TO  THIRD  PHASE. 


+.0042 
-.0018 


FIRST  TO  THIRD  PHASE. 


+  .0039 
-.0025 


+.00405 
-.00215 


2  detached 
8  detached 


+  .0030 
-.0026 


+.0034 
-.0027 


+.0032 
-.00265 
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INTERNAL   STRAINS   IN   GUN   FORGINOS. 


Tube  11363  B^. 
Bkjbech  Slice. 
(t"  discard.) 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice- 

SLIGE   INTACT. 

Interior  diameter  of  slice,  4". 73;  exterior  diameter  of  slice,  10".47. 


3  A 


1. 

2. 
3. 
4. 


Rings. 


Present 

mean 

diameters. 


Inches. 
4. 8if805 
5.65466 
9. 64695 
10.32206 


Strains. 


Ten,i„„.  !  '^^^^ 


Inch. 


.00436 
.0024 


Stresses  per  square 
inch. 


Tension. 


Compres- 
sion. 


Inch. 
.0a583 
.00235 


Pounds. 


13,500 
7,000 


I*onnd4. 
35,900 
12, 500 


Rings  1  and  4t  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".50;  exterior  diameter  of  slice,  9".80. 


3    4 


RingH. 


1  detached 

2 

3 

4  detached 


Present 

Strains. 

Stresses  per  square 
inch. 

mean 
diameters. 

Tension. 

Compres- 
sion. 

Inch. 

Tension. 
Pounds. 

Compres- 
sion. 

Inches. 
4. 8989 

Inch. 

Pminds. 

5. 65375 

.00325 

17,200 

9.6465 

.0039 

12,100 

10. 31965 

RINGS  ALL  DETACHED. 


2  detacheil 

3  detached 


5. 6570 
9.6426 


I 

••••• |..... 
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Bbeech  Slice. 

Interior  diameter,  4". 73;  exterior  diameter,  10" AT, 
Original  diameters  of  rings  in  the  slice. 


Rings. 


A. 


Diameters. 
B. 


1. 
4. 


Inchet. 

Inches. 

4.8914 

4.8947 

6.6605 

5.6588 

9.6407 

9.6632 

10.3185 

10.3806 

Mean. 


Inches. 
4.89305 
6.65^165 
9.64695 
10.32206 


Rings  1  and  1  detached;  rings  2  and  3  in  the  slice. 


1  detached. 

2 

8 

I  detached. 


Rings. 


Diameters. 

A. 

B. 

Mean. 

Inches. 
4.8979 
5.6494 
9.6401 

10.3163 

Inches. 
4.8999 
5.658] 
9.6629 

1O.S240 

Inches. 
4.8989 
5.65375 
9.6466 
10.31965 

RINGS  ALL  DETACHED. 


2  detached 

3  detached 


Breech  strains  released. 


1  detached 

2  in  slice... 
Sin  slice... 
4  detached 


2  detached 

3  detached 


Rings. 


Diameters. 


B. 


Inch. 

+.0065 

-.0011 

-.0006 

+.0018 


Inch. 
+  .0062 
--.O0O7 
-.0003 
-.0066 


Mean. 


Inch. 
+.00586 
-.0009 
-.00045 
-.0024 


SECOND  TO  THIRD  PHASE. 


+  .0031 
-.0019 


FIRST  TO  THIRD  PHASE. 


+  .0034     ,     +.00326 
-.0059         -.0039 


2  detached 

3  detached 


+  .0<>'2») 
-.0025 


+.0027 
-.0062 


+  .00285 
-.00485 
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INTERNAL    STRAINS   IN   GUN    FORGINGS. 


Tube  11363  B^. 

Muzzle  Slice. 

(t"  discard.) 

Bore   eccentric.      Ring  4,   minimum   thickness,  0'M5;    maxiniuiri 
thickness,  0".30. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4". 16;  exterior  diameter  of  slice,  8".  61. 


3  A 


1. 

2. 
3. 
4. 


Rings. 


Present 

mean 

diameters. 


Inches. 
4.3112 
5.1588 
7. 13725 
8.2667 


Strains. 


Tension. 


Inclf. 


Compres- 
sion. 


I       Iiifh. 
,        .0027 
.OOlO-i 


.00195 
.0021 


Stressies  per  square 
inch. 


Tension. 

Compres- 
sion. 

Pounds. 

Povnds. 
18.S00 

0, 100 

8,100 
7,600 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice.  5". 00;  exterior  diameter  of  slice,  7".  30. 


3    i 


Rings. 


1  detached. 

2 

3 

4  detached. 


I'resent 
'      mean 
I  diameters. 


Inches. 
4.3139 
5.1587 
7. 13746 
8.2646 


strains. 

Stresses  per  square 
Inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

Inch. 

Ifwh. 

Potinds. 

Pounds. 

.00115 

6,700    ! 

.00216 

9.666 

1 



i 

1 

RINGS  ALL  DETACHED. 


2  detached . 
8  detached. 


5. 15985 
7. 1353 
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Muzzle  Slice. 

Interior  diameter,  4".  16;  exterior  diameter,  8". 61. 
Original  diametei*s  of  rings  in  the  slice. 


Klngi^ 

Diameters. 

! 

A. 

B. 

• 

Mean. 

1 

Inches. 
4. 8083 
5. 1575 
7. 1377 
8.2646 

Inches.     1 
4.3141    1 
5.1t>01    1 
7.1368    1 
8.2688    1 
1 

Inches. 
4.8112 
5.1588 
7. 13725 
8.2667 

•J 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


.    Rings. 

Diameters. 

A. 

Inches. 
4.3107 
5. 1572 
7. 1377 
8. 2578 

B. 

Mean. 

1  detached 

Inches. 
4. 3171 
5.HK)2 
7. 1372 
8.2714 

Inches. 
4.3139 
5.1587 
7. 13745 
8.2646 

*l 

1  detached 

1 

RINGS  ALL  DETACHED. 


2  detached 

3  detachi>d 


5. 1595 
7.1359 


5. 1602 
7.VM- 


5. 15985 
7.1353 


Muzzle  sti'ains  released. 


1  detached 

2  in  slice  . . 

3  In  slice  .. 

4  detached 


Rings. 


Diameters. 


Inch. 
+  .0024 
-.0008 
.0000 
-.0068 


B. 


Inch. 
+.0030 
+.0001 
+  .0004 
+.0026 


Mean. 


Inch. 

+.0027 

-.0001 

+.0002 

-.0021 


SECOND  TO  THIRD  PHASE. 


2  detached 
S  detacheo 


+  .0023 
-.0018 


+  .0000 
-.0025 


+.00115 
-.00215 


FIRST  TO  THIRD  PHASE. 


2  detached 
8  detached 


+  .0020    I 
-.0018    I 


+.0001 
-.0021 


+.00105 
-.00195 
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INTEBNAL   8TBAIN8   IN    GCJN   FORGING8. 


Tube  11363  Bj. 
Breech  Slice. 
State  of  internal  sti'ains  and  stresses  at  different  phases  of  the  slice, 

8UCE    INTACT. 

Interior  dijgueter  of  slice,  4". 72;  exterior  diameter  of  slice,  10". 44. 


3    4 

^Ar—"^ 

1  1    1 

1   11 

1  i    1 

Present 

mean 

diameters. 


Strains. 


Inches. 
10.30785    i 


Stresses  per  square 
Inch. 


^""S:?^^'  I   Tension.    '  ^Tn?,'*''" 
sion.     .  I  I       hion. 


I)wh. 
.00706 
.0038 


POUTUi*. 


15,200 
16,300 


Ptmnds. 
43.500 
•i0,200 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  6". 5;  exterior  diameter  of  slice,  9". 8. 


S    4 


Rings. 


Present 

mean 

diameters. 


Strains. 


I     Stresses  per  square 
I  inch. 


Tension.      ^^^^^  1   Ten.slon. 


Inchei^. 

1  detached 4. 86755 

2 5 .  &4  4'25 

3 1      9_  ()44S 

^  4detached !!-".'."!!!!!!!!'.!!!'.!."!!!!'   io!30'J25 


Inch. 


Inch. 


Pound«. 


,00505 


.0040 


12,400 


Compres- 
sion. 


PoHnd4. 


RINGS  ALL  DETACH KD. 


'    2  detached 
!    8  detachiKi 


5.  (M93 
*3.  (WOS 


iNTEBNAL   &TRAIN8   IN   GUN   I0EGING8, 
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Breech  Slice. 

Interior  diameter,  4:".72;  exterior  diameter,  10".44. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

A.                B. 

Mean. 

Inches. 
4.86a5 
6.6455 
9.6457 

10.90786 

1    1 

Inches. 

4.8670 

.6.6424 

9.6462 

Inches. 
4.8640 
6.6486 
9.6452 

I  2::.::::::::::::::: ::::::::::::::::::::::::: ::::::: 

1    s 

;    4 

10.2971           10.S186 

1 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 


Diameters. 


A. 


B. 


Inches. 

1  detached I       4.8635 

2 5.r>413 

3 9.6453 

4deiaehed 10. -2816 

'RINGS  ALL  DETACHED. 

2  detached 

3  detached 


Mean. 


Inches.  \ 

4.8716  ; 
5.6472 

9.&143  I 

U).3229  I 


Inches. 
4. 86755 
5.64425 
9.&148 
10. 30225 


6.6462 
9.W01 

5. 6524 
9.6416 

5.6493 
9.6408 

Breech  strains  released. 


2  detached 

3  detached 


Rings. 

• 

Diameters. 

A. 

Ivch. 
4-. 0065 
-.0011 
-.0009 
-.0155 

'          B. 

i       Inch. 

,  4.0076 
-.0014 
-.0009 

!      -.0W3 

1 

Mean. 

Inch. 
4.00705 
-.00125 
-.0009 
-.0066 

1  detached 

2in  slice 

' 

Sin  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


4-.0(M9 


4-.  0052 
-.0028 


FIRST  TO  THIRD  PHASE. 


4-. 00505 
-.0040 


2  detached 
S  detached 


•  ••I 


4-. 0038 
-.0061 


4-. 0038    I    -f.0038 
-.0037    i     -.0049 
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INTERNAL   8TRAIN8    IN    GUN    FORGINGS, 


Tube  11363  B^. 
Muzzle  Slice. 
State  of  internal  stmins  and  stresses  at  different  phases  of  the  slice. 

SLICK   INTACT. 

Interior  diameter  of  slice,  4".  18;  exterior  diameter  of  slice,  8"  c^S. 


,  1. 

2. 
3. 
4. 


King!!i. 


Present 
I      mean 
,  diameters. 


Jncht'». 
A.  33.V25 
5. 129.S 
7. 1512 
8, 2901.'> 


Strains. 


Sire»>i.s  por  squnre 
inch. 


Tension.      ^T^f^'^'      Tension.    |   ^''HT^'' 


sion. 


!       sion. 


! 


Inch. 


Inch. 

.(Wo3 

.00115 


.0033 
.0018    i 


Pounds.    I     PrmmiM.     , 

1         3ti.:i-0     > 

!  6, 7tt)     1 

13,800    , ' 

6,500      


Rings  1  and  4  detached;  rings  2  and  3  in4;he  slice. 

Interior  diameter  of  slice,  5";  exterior  diameter  of  slice,  7".3. 


lit    H 


Rintfs. 


1  detached 

2 

3 

■i  detached 


I 


Strains. 


Present 

mean 

diameters. 


InchcH. 
4. 34055 
5. 1287 
7. 15(i55 
8.28835 


Stresses  per  square 
inch. 


Tension.      CompreS- 


Inch. 


.00265 


Inch. 
",00225 


Tension.   I  <^ompTes- 
Mon. 


Pounds. 


11,100 


Pounds. 


IS,  "200 


RINGS  ALL  DETACHED. 


2  detached 

3  detached 


5.13095 
7. 1479 
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Muzzle  Slice. 

Interior  diameter,  4'M8;  exterior  diameter,  8". 68.  ' 
Original  diameters  of  rings  in  the  slice. 


I 

Rings, 

A. 

1 

t 

Inches. 
4.3345 

■    •> 

5  1285 

3 

7  1553 

4 

8.2936 

» 

Diameters. 


B. 


Inches. 
4.3360 
5.^311 
7. 1471 
8.2867 


Mean. 


Inches. 
4. 3&525 
5.1298 
7. 1512 
8.29015 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


1  detached 
I   2 

3 

'    4  detached 


Rings. 


Inches. 
4.3396 
5.1273 
7.1546 
8.2842 


Diameters. 


RINGS  ALL  DETACHED. 


B. 


Inches. 
4.3415 
5.1301 
7.1465 
8.2925 


Mean. 


Inches. 

4.34055 

5.1287 

7.15055 

8.28835 


^   2detache<l 
'    3  detached 


iluzzle  strains  released. 


Rings. 

Diaraetern. 

A. 

Inch. 

+.0051 

-.0012 

-.0007 

-.0094 

B. 

Inch. 
+.0055 
-.0010 
-.0006 
+.0058 

Moan. 

Inch. 
+.0a'S3 

1  detached 

2  in  slice 

-.0011 

8  in  slice 

-.00065 

4  detached 

-.0018 

SECOND  TO  THIRD  PHASE. 


2  detached. 

3  detached. 


+.0035 
-.0024 


+  .0010    '     +.00225 
-.0029    I     -.00265 


FIRST  TO  THIRD  PHASE. 


2  detached. 

3  detached . 


+.0028 
-.0031 


.0000 
-.0085 


.00115 
-.0083 


240         INTERNAL  STRAINS  IN  GUN  FORGINGS. 

Tube  11363  B,. 
Breech  Slice. 
(I"  discard.) 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice, 

SLICE   INTACT. 

Interior  diameter  of  slice,  4". 74;  exterior  diameter  of  slice,  10". 45. 

3    4 


Present    . 

mean      i 

diameters. ' 


.Strains. 


Streiwes  per  square 
inch. 


Tension.      ^^^"{J{"^"  '  Tension. 


Compres- 
sion. 


Inches. 
4.  S9(M5 
').  6r>33d 
9.  fioOtvj 


Inch. 


Inch. 
.00215 


.00:W 
.002.V> 


Pounds.        Pound*. 

40.500 
11.400    I 


11,200 
7,400 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  6". 50;  exterior  diameter  of  slice,  9".80. 


Rings. 


1  detached 

2 

8 

4  detached 


Present 

mean 

diameters. 


Inches. 
4. 89705 
5. 65206 
9.6498 
10.29175 


Strains. 


Stresses  per  square 
inch. 


Tension.      ^*Xn^*^*"      Tension. 


Compres- 
sion. 


Ifich. 

Inch. 

Pounds. 

Pounds. 

.00345 

18,300 

.00276 

8,600 

RINGS  ALL  DETACHED. 


2  detached 

5.6555 
9.64705 

3  detached 

INTERNAL   STRAINS    IN   GUN   F0RGING8. 
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Breech  Slice. 

Interior  diameter,  4". 74;  exterioi*  diameter,  10".46. 
Original  diameters  of  rings  in  the  slice. 


Rings. 


1. 

2. 
3. 
4. 


I  'lanieters. 

A. 

B.         ' 

1 
1 

Inchrs.     \ 

Mean. 

Inches. 

Inches. 

4.S.H79 

4.8930    ' 

4.89045 

ft.  ♦i'K)5 

n.«.T62    1 

5. 6533r> 

9.  l)MK 

9.(V«)5    1 

9.66065 

10.2984 

10.2902    ! 

1 

10.2943 

Bings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


I 


Rings, 


Inches. 

1  detached ; ,  4.8929 

2 ,  6.6490 

3 '  9,(y)39 

4  detached '  10. 3005 

I 

RIN(}S  ALL  DKTACHKI). 

2  detached 5.  o:>26 

Sdetached ,  9.(>')20 

Breech  strains  released. 


Diameters. 


B. 


Inchff. 
4.9012 

5.  r».v>i 

9.  Mhl 
10. 28;i0 


Mean. 


Inches. 
4. 89705 
5.  ()52a> 
9. 6198 
10. 29175 


5.(5585     I       5.r>o5o    ' 

9. 6121    I     9.  a-na*) 


1  detached. 

2  in  slice. . . 
» in  slice... 
4  detached. 


Rings. 


A. 


Inch. 
+  .0050 
-.0015 
-.0009 
+.0021 


Diameters. 


B. 


Inch. 
+  .0082 
-.0011 
-.0008 
-.0072 


Mean. 


Inch. 
+.0066 
-.0013 
-.00085 
-.00255 


SECOND  TO  THIRD  PHASK. 


2  detached. 

3  detached , 


+  .00;?5    I       +.0034    I     +.00*15 
-.0019    I        -.0036    1     -.00275 


FIRST  TO  THIRD  THASK 


,   2  detached. 
3  detached. 


+  .0020 
-.0028 


+  .0023    I     +.00215 
-.0044        -.oo;^ti 


H.  Doc.  508 16 
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INTERNAL   STRAINS   IN   GUN   FORGINGS. 


Tube  11363  B^. 
Muzzle  Slice. 
(f"  discard.) 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice, 

SLICE   INTACT. 

Interior  diameter  of  slice,  4". 23;  exterior  diameter  of  slice,  8".  63. 


3^ 


Rings. 

Present 

mean 

diameters. 

1 

Jncfwa. 
4.3846 

2 

5.1639 

3 

7.1413 

A 

8.89945 

Strains. 


Stresses  per  square 
inch. 


Tension.   |  ^^q^^*'  i   Tension. 


Inch, 


Inch. 
.0062 
.00145 


Pmtndf. 


.00285 
.00155 


12,000 
5,500 


Compres- 
sion. 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  6".00;  exterior  diameter  of  slice,  7".30. 


3    4 


Rings. 


1  detached 

2 

3 

4  detached 


Present 

Strains. 

Stresses  per  square 
inch. 

mean 
diameters. 

Tension. 

Compres- 
sion. 

Te„,io„.      Compr«- 

1 

Inches. 
4.8908 

Inch. 

Inch. 

Pounds.    I    Pounds. 

5. 1532 

.00215 

!!!."!...!...      i'2,566 ' 

7. 14075 

.0023 

■      9, 700    ' 

8.3979 



'                           1 

RINGS  ALL  DETACHED. 


2  detached 

1 
5.15.535    1 1 

3  detached 

7.13845      

INTEBNAIi   8TBAIN8   IN   GUN   FOEGINGS, 
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Muzzle  Slice. 

Interior  diameter,  4".23;  exterior  diameter,  8".63. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

A. 

Diameters. 

B. 

Mean. 

1 

Inches. 
4.3845 
5. 1539 
7. 1427 
8.4095 

Inches. 
4.3^7 
5.1539 
7.1399 
8.8894 

Inches. 
4.3846 
5. 1539 
7. 1413 
8.89945 

•» 

3 

4 

1 

Kings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 


1  detached 

h:;::::::::;:::::;:::;;;::;::::::;r:::::::::::::::::::: 

4  detached 

RINGS  ALL  DETACHED 

1  detached 

3  detached 

Muzzle  strains  released. 


Inches. 
4.3911 
5.1535 
7. 1425 
8.8943 


Diameters. 


B. 


Inches. 
4.3905 
5. 1529 
7.1390 
8.4015 


Mean. 


Inches. 
4.3908 
5.1532 
7. 14075 
8.3979 


5.15535 
7.13845 


1 

Rings. 

• 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0066 

-.OOW 

-.0002 

-.0152 

Inch. 

+.0058 

-.0010 

-.0009 

+.0121 

Inch. 
+.0062 
-.0007 
-.00055 
-.00155 

2  in  slice 

3  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached 

3  detached 


+.0024 
-.0035 


+.0019 
-.0011 


+.00215 
-.0028 


FIRST  TO  THIRD  PHASE. 


2  detached 

3  detached 


+  .0020 
-.0037 


+  .0009 
-.0020 


+.00145 
-.00285 
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INTERNAL   STRAINS    IN    GUN    lORGINGS. 


Tube  11363  Bj. 
Breech  Slice. 
(t"  discard.) 
State  of  internal  strains  and  stresses  at  diflferent  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".  77;  exterior  diameter  of  slice,  1(»".42. 


3    4 

/ 

4»                                              ' 

1  1   ' 

-,L. 

1       1 

1  1   1 

RingR. 


Present 

mean 

diameters. 


Strains, 


Stresses  per  square 
inch. 


Tension.   I  ^S'^J^^'  '  Tension. 


.  Inrhes.  \       Inch. 

1 4.9325  I 

2 5.61955  ' 

3 9.64(il  1        .oo:w 

4 10.27595  I        A)^'\\:> 


Inch. 
.  0(\595 
.00135 


Poufids. 


Conipres- 
sinn. 


Poutuffi.    I 

36. 200     ' 

7.J00     1 


10,300 
12, 100 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5". 50;  exterior  diameter  of  slice,  ^♦".SO. 


3    4 


Rings. 

Present    i 

mean      ' 

diameters,  i 

1 

1 

1  detached 

2 

InchfH. 
4. 93845 
5. 64835 
9.  (V1505 

q 

4  detached. 

10.2718 

Strains. 


I    Stresses  per  sqnan* 
inch. 


I  « 


Tension. 


Inch. 
.06225" 


Compres-     Tension.   '  Compres- 


sion 


SIOU. 


Inch. 
'.'66255" 


PoHnd^ 

*  "7,066'  1 


Pounds. 

"is.' 566' 


RINGS  ALL  DETACHED. 


1 

2  detached '        5. 6509 

1 

1 

3  detached 9.6428 

■••-»••■••••■•••••«•«••■. 
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Breech  Slice. 

Interior  diameter,  4".77;  exterior  diameter,  10". 42. 
Orig'inal  diameters  of  rings  in  the  slice. 


i 

Rings. 

Diameters. 

t  .. 

1 

1 

1         ^• 

1 

B. 

Mean. 

1 
1 

Inches. 
4.9820 

Inches. 

4.9830 

5.6470 

9.6439 

10.2750 

Inches. 
4.9325 
5.64955 
9.6461 
10.27595 

-» 

5.6521 

3 

1         9. 6483 

4 

'        10.2769 

1 

1 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Kings. 

Diameters. 

A. 

B. 

Mean. 

• 
1  detached 

Inches. 
4.9371 
5.6507 
9.6470 

10.2767 

Inches. 
4.9398 
5.6460 
9.6481 

10.2669 

Inches. 
4.93845 
5.64835 
9.64505 
10.2718 

2 

3 

4  detached - . 

RINGS  ALL  DETACHED. 


,    2  detached 
I    8  detached 


5.6543    I 
9.6460    I 


5.6475 
9.6396 


5.6509 
9.6428 


Bi'eech  strains  released.    . 


1 
Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 



Inch. 
+  .0051 
-.0014 
-.0013 
-.0002 

Inch. 
+.0068 
- . 0010 
-.0008 
-.0081 

Inch. 
+  .00595 
-.0012 
-.00105 
-.00415 

'    2  in  slice 

3  in  slice 

4  detached - - 

SECOND  TO  THIRD  PHASE. 


I   1' detached. 

I    3ietached. 

I 


+.0036 
-.0010 


+  .0015 
-.0035 


+.00255 
-.00225 


FIRST  TO  THIRD  PHASE. 


2  detached. 

3  detached. 


+.0022 
-.0023 


+.0005 
-.0048 


+.00135 
-.0033 
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Tube  11363  B,. 
Muzzle  Slice. 
(t"  discard.) 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Internal  diameter,  4". 19;  external  diameter,  8". 54. 

3    4 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresaee  per  square 
inch. 

Tension. 
Inch. 

Compres- 
sion. 

Tension. 

• 

Compres- 
sion. 

1     Indies. 
,   1 

Inch. 

Pounds. 

Pounds. 

2 

5. 15215 

.ooois 

900 

8 

7.1493 
8.3535 

.0028 
.00325 

11,700 
11,700 

4 

' 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5". 00;  exterior  diameter  of  slice,  7".30. 


3      4: 


Rings. 

Present 

Str« 

lins. 

Compres- 
sion. 

1 

Stresses  per  square    i 
inch. 

mean 
diameters. 

Tension. 

Tension.   ,   ^.^.prc.-  ' 

1                                        1 

1  detached 

Inches. 
4.8539 
6. 1512 
7.1487 
8.35025 

Inch. 

Inch. 

1                                        1 

Pounds.    1    Pounds. 

2 

.0011 

'.'.'..'.,'.'. '          6,400 

3 

.0022 

9. 300 

4  detached 

1 

1 

RINGS  ALL  DETACHED. 


1 
2detached I       5.1523 

i 

Sdetached 7.1466 

1 

1 

INTERNAL    STRAINS    IN    GUN    F0RGING8, 
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Muzzle  Slice. 

Interioi*  diameter,  4:".19;  exterior  diameter,  8".54. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

A. 

Diameters. 

1          B. 

1 

Mean. 

I 

Indies. 

[     Incfics. 

Inches. 

2 

5.1533 
7. 1616 
8.3579 

;       5. 1510 

7. 1470 

'        8.3491 

7.1493 
8.3535 

S 

4 

Rin^  1  and  4  detached;  rings  2  and  3  in  the  slice. 


• 

\ 

Rings. 

• 

A. 

Diameters. 

B. 

Mean. 

1 

'    1  detached 

Inches. 
4.3554 
6. 1524 
7.1511 
8.3484 

Inches. 
4.3524 
5.1500 
7.1463 
8.3521 

Inches. 
4.8539 
6. 1512 
7. 1487 
8.36025 

\   2 

3 

4  detached 

RINGS  ALL  DETACHED. 


2  detached..., 

3  detached..!. 


5. 1512 
7.1496 


5.1634 
7.1435 


Mozzle  strains  released. 


1 

1 

1 

Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

'   Idetached 

• 

Inch. 

Inch. 

Inch. 

,   21nf(liee 

-.0009 
-.0005 
-.0095 

-.0010 
-.0007 
+  .00QO 

-.00096- 

-.0006 

-.00325 

3  in  slice 

■  4  detached 

1 

SECOND  TO  THIRD  PHASE. 


2  detached. 

3  detached. 


I      _ 


0012 
0016 


+.0034 
-.0028 


+.0011 
-.0022 


FIRST  TO  THIRD  PHASE. 


2  detached. 

3  detached. 


.0021 
.0021 


+.0024 
-.0086 


+.00015 
-.0028 
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Tube  11363  B3. 

Breech  Slice. 
State  of  internal  stiuins  and  stresses  at  different  phases  of  the  slice. 

slice  intact. 
Interior  diameter  of  slice,  4".  79;  exterior  diameter  of  slice,  10".4r2. 


Rings. 


1 

2 

8 

4 1    10.-278,>ft 


Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

- 

Tension. 

Compres- 
sion. 

Ten..o„.      Co»P«* 

1 

Inches. 
4.92615 

Inch. 

Inch. 
.0069 
.00225 

Pounds.    '.    Pounds. 
1       85,900 

5.  (V498 

11, 900 

9. 0457 

.0038.^ 

11,600    1 

10. 27855             . 0024 

7.000    1 

1                     1 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".  5;  exterior  diameter  of  slice,  9". 8. 


2  detached. 

3  detached. 


Rings. 

Present 

mean 

diameters. 

Inches. 
4.93205 
5.64775 
9.6447 
10.27615 

Plrains. 

Stresses  per  square 
inch. 

Tension. 

C-ompres- 
sion. 

_  _         .^- 
Inch. 

Tension. 

Compres- 
sion. 

•  1  detached 

Inch. 

Pounds. 

Pounds.    ! 

2 



.00:w 

36.266 

8 

.00285 

8,900 

4  detached 

...... ...... 

1 

1                     i 

RINGS  ALL  DETACHED. 


5.66156 
9.64185 
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Breech  Slice. 

Interior  diameter,  4.  "79;  exterior  diameter,  10. "42. 
Original  diameters  of  rings  in  the  slice. 


Rings. 


I. 
2 

4. 


Diameten. 


A. 

B. 

Mean. 

Inches. 
4.9278 
5.6492 
9.6432 

10.2800 

Inches. 
4.9250 
5.6494 
9.6482 

10.2771 

Inches. 
4.92615 
5.6493 
9.6457 
10.27855 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


1  detached 

2 

3 

4  deiachod 


Rings. 


A. 


Diameters. 


B. 


Inches. 
4.9348 
5.6480 
9.64-25 

10.2674 


RINGS  ALL  DETACHED. 


Inches. 
4.9298 
5.6475 
9.6469 

10.2849 


Mean. 


Inches. 
4.93205 
5.64775 
9.6447 
10.27615 


2  detached 

3  detached 


5.6514 
9.6388 


5.6617 
9.6449 


5.65155 
9.64185 


Breech  strains  released. 


Rings. 

Diameters. 

1 

i 

A. 

B. 

Mean. 

1  detached  ....... 

Inch. 
+.0070 
-.0012 
-.0007 
—  .0126 

Inch. 
+.0048 
-.0019 
-.0013 
+  .0078 

Inch. 
+  .0059 
-.00155 
-.0010 
-.0024 

2  In  slice 

8  in  slice 

4  detached 

.SECOND  TO  THIRD  PHAS 

^E. 

+.0042 
-.0020 

2  detached 

+.0034 
-.0037 

+  .003S 
-.00285 

1  8  detached 

1 

FIRST  TO  THIRD  PHASE. 

2  detached 

+  .0022 
-.0044 

+.0023 
-.0033 

+.00225 
-.00385 

S  detached 
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Tube  11363  B,. 
Muzzle  Slice. 
State  of  internal  stmins  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT.  ' 

Interior  diameter  of  slice,  4". 20;  exterior  diameter  of  slice,  S",54r. 


Rings. 

1 

1 

Present    , 
mean      , 
diameters. 

1 

Strains. 

Stresses  per  square 

inch.                  , 

Tension. 

Compres- 
sion. 

Inch. 
.00545 
.00105 

Tension.   [  ^0^'^;^ 

1 

1 

Inches,     i 
4.3588      1 
5.14995    , 
7.1376 
8.3544      ! 

Inch. 

Pounds. 

PouwU. 
37.50U 

2 

3 

4 

6,100     1 

.0031 
.0018 

13.666 
6.500 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice  5"-  exterior  diameter  of  slice,  7". 3. 


J    I 


3 


tru 


4 


Rings. 

Present 

mean 

diameters. 

Strains. 

stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
4.36425 
5.14865 
7. 1367 
8.3526 

Inch.            Inch. 

Pound*. 

Pminds.    ' 

2 

■••••■•••>>>    

.00235 

13.700 

3 

.0022 

9,200 

4  detached 

i !  

2  detached. 
8  detached. 


RINGS  ALL  DETACHED. 


5. 1510 
7.1345 


INTERNAL   STBAINS   IN   GUN   FORGHNGS. 
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Muzzle  Slice. 

Interior  diameter,  4". 20;  exterior  diameter,  8". 54. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

A. 

Inches. 
4.3671 
6.1639 
7.1348 
8.3627 

B. 

Inches. 
4.36a'> 
6.1460 
7.1404 
8.3461 

Mean. 

1 

Inches. 
4.3588 
6.14996 
7. 1376 
8.3544 

o 

.    3 

4 

Ringrs  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diametera. 

A. 

B. 

Mean. 

1    1  detached 

• 

Inches. 
4.3622 
5. 1525 
7.1339 
8.3680 

Inches. 
4.3663 
5. 1448 
7.1395 
8.33?2 

• 

Inches. 

4.36425 

6.14865 

7.1367 

8.8626 

\  1 

3 

4  detached 

RINGS  ALL  DETACHED. 

t 

2detached.: 

■ 

6.1547 
7. 1316 

6.1473 
7. 1875 

6. 1510 
7.1345 

3  detached 

Muzzle  strains  released. 


1  detached 
2 in  slice... 

3  in  slice. . . 

4  detached 


Rings. 


Inches. 
+  .0051 
-.0014 
-.0009 
+  .0053 


Inches. 
+  .0058 
-.0012 
-.0009 
-.0089 


Inches. 
+  .00546 
-.0013 
-.0009 
-.0018 


SECOND  TO  THIRD  I'HASE. 


2  detached 

3  detached 


+.0022 
-.0024 


+.0025 
-.0020 


+.00236 
-.0022 


FIRST  TO  THIRD  PHASE. 


2  detached 
S  detached 


+.0008 
-.0033 


+.0013 
-.0029 
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INTEBNAL   STRAINS   IN    GUN   FORGING8. 


TUBK   11467  B^. 

Breech  Slice. 
(i"  discard.) 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".77;  exterior  diameter  of  slice,  10"- 45. 


3    4 


Rings. 


Present 

mean 

diameters. 


5?train!<. 


I 


Tension.   ,  ^^^^ 


Inchi'g. 

1 1      4.9:W2 

2 I      o.  6  4  9S5 

3....: I      9.W45ft 

4 10.2802 


In-cA. 


Inch. 
.0066 
.0022 


.00305 


Stresses  per  square 
inch. 


Tension. 


Pounds. 


13,600 
8,900 


Compre>>- 
sion. 


Pouudjs.    ) 
40.200 
11,700 


Kings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5". 50;  exterior  diameter  of  slice,  9".80. 


Rings. 


I 


1  detached 

•2 i  5. 64S5 

3 i  9.64355 

4  detached 10. 27715 


i^  trains. 


Prt»sent    ' 

mean      I 

diameters,  i 


'     Incht'i*.     ; 
'      4.9368      1, 


Tension. 
Inch. 

"".oimh' 


Compres- 
sion. 


.Stresses  per  square 
inch. 


Tension,   i  ^""^^^ 


Inch. 
'*(H):>55' 


Pound*. 

"'io.'ioo' 


Pounds. 
"is,"  900* 


KINGS  ALL  DETACHED. 


"2  detachea 
3  detached 


1                  '                 ' 

5.65205 ! , 

9.t>402 

ITlfTEBNAL   STBAIN8   IN   GUN   F0RGING8. 
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Breech  Suce. 

Interior  diameter,  4". 77;  exterior  diameter,  10".45. 
Ori^nal  diameters  of  rings  in  the  slice. 


Rings. 


I    1. 


Diameters. 


A. 


Mean. 


Inches. 

Inches. 

Inches. 

4.9305 

4.9299 

4. 9302 

5.6510 

5.6487 

6.64985 

9.8438 

9. 645:3 

9.64465 

10.2«09 

10.2793 

10.2802 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


1  detached 

«> 

'i-.-V.'.WV' 


4  <k>tached 


Ringfl. 


Diameters. 


—    — 

.  _  _        _ 

1 

A. 

B. 

1     Mean. 

Inches. 

Inchfs. 

1     Inches. 

4.9871 

4. 9366 

i      4. 93t»S 

5.6499 

5. 6^171 

5. 6-1S5 

9.6430 

9.6441 

'•     9.&1365 

10.2746 

10.2797 

1     10.27715 

1 

RINGS  ALL  DETACHED. 


2  detached 

3  detached 


5.  tVS36 
9. 6-101 


5.6506 
9.6403 


5.65205 
9.&102 


BnM*ch  .strains  released. 


Ringji. 


1  detached 

2  in  slice... 
^  m  slice. . . 
4  detached 


Inch. 
+  .001K) 
-.tX)ll 
-.(X)0.S 
-.00(3 


Diameters, 


B. 


Inch. 
+  .006<) 
-.0016 
-.0012 


Mean. 


Inch. 
+.0066 
-.00135 
-.0010 
-.00805 


SECOND  TO  THIRD  PHASE. 


2  detached 

3  detached 


+  .0036    I       4-.(mb         +.^355 
-.0029  -.0038         -.003;15 


FIRST  TO  THIRD  PHASE. 


I„ 


2  detached 
J  detached 


+  .0025    '       +.0019    I     +.0022 
-.0037    !       -.0050    ,     -.00435 
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INTERNAL   STRAINS    IN    GUN    FOBQINGS. 


Tube  11467  B^. 
Muzzle  Slice. 
(f "  discard.) 
State  of  internal  strains  and  stresses  at  different  phases  of  the  ?ilice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".  27;  exterior  diameter  of  slice,  8".  58. 


rr-rr^""^ 

11   1 

LuJLJ 

„  ii..  1. 

1. 

2, 
8. 
4. 


Rings. 


Present 

mean 

diameters. 


Strains. 


Stresses  per  square 
inch. 


I 


Tension.   ,  ^-P--      tension.   ,  ^ompr- 


Inches. 
4.43855 
5. 15765 
7.1580 
8.d9»45 


Inch. 


Inch. 
.0059 
.0012 


Potindf. 


.00325 
.0045 


13.600 
16,100 


Pr/tiH(U. 

39.  <M) 

7,000 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5". 00;  exterior  diameter  of  slice,  7". 30. 


Rings. 


1  detached 

2 

3 

4  detaebed 


Present 

mean 

diameters. 


Inchr». 
4. 44445 

5.1569 
7. 15755 
8.39495 


Strains. 


Stresses  per  square 
incti. 


Tension.  1  C^^PJ^- 


Inch. 


Tenrio...  ,  <oZr- 


Inch. 


.00195 


.0028 


Pounds.    I     Pounds. 

ii'aoo' 


11.700 


RINGS  .\LL  iJtlACHEl). 


2  detached 

5. 1588.> 

3  detached 

7. 15475 

INTEENAL   STRAINS   IN   GUN   FORGINOS, 


255 


Muzzle  Slice. 

Interior  diameter,  4r".27;  exterior  diameter,  8".58, 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.4373 
5.1557 
7.1660 
8.4015 

Inches. 
4.4398 
5.1596 
7.1600 
8.3974 

Inches. 

4.43855 

6.15766 

7.1580 

8.89945 

•» 

•• 

4.-!!'"miI'lI!!!i!]!!i]!!!!!!!!!!!!i!!!!!!!!!!!!!i!!!!!ii!! 

Rings  l^nd  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  iletAchefl 

■ 

Inches. 
4.4429 
5.1550 
7.1565 
8.3973 

Inches. 
4.4460 
5.1688 
7.1596 
8.3926 

Inches. 

4.44446 

5.1569 

7.15756 

8.39496 

•> 

3 

4  detached 

RINGS  ALL  DETACHED. 


2  detached. 

3  detached. 


5. 1570 
7.1M1 


5.1607 
7.1564 


5.15885 
7.15475 


^luzzle  stiuins  released. 


2  detached 

3  detached 


■ 

Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0056 

-.0007 

-.0006 

-.0042 

Inch. 
+.0062 

-.ooas 

-.0004 
-.0048 

Inch. 
+.0059 

-.00075 
-.00045 
-.0045 

2  in  slice 

3  In  slice 

4  detached 

■ 

SECOND  TO  THIRD  PHASE. 


+.0020 
-.0014 


+.0019 
-.0042 


+  .00195 
-.0028 


FIRST  TO  THIRD  PHASE. 


2  detached 

3  detached 


+.0013 
-.0019 


+.0011 
-.0046 


+  0012 
-.00325 
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IKTEENAL   STEAINS   IN    GUN   FORQINGS. 


Tube  11775  B,. 
Breach  Slice. 

(r  discard.) 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  -^^'.^^i  exterior  diameter  of  slice,  10"-44. 


3  A 


1. 

2. 
3. 
4. 


Rings. 


Present 

mean 

diameters. 


Inches. 
4.8i:35 
5. 65556 
9.  &i(Ab 
10. 2820 


Strains. 


Tension. 
Inch. 

"'.ims'  ! 


Inch. 

.0a53 

.00235 

".6u6<i"" 


stresses  per  square 
inch. 


Compres-  ,   Tendon 


Compres- 
f«ion. 


I\>undit. 


11,800 


I         

I  Pounds. 
I  33,000 
I        12,500 

"'"  i.Too' 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5". 50:  exterior  diameter  of  slice,  9". 80. 


RingH. 


I 

Present    \ 
mean      i — 
d  iaraeters 


Strains. 


Stresses  per  square 
inch. 


I  Inches. 

;    1  detached '  4.8188 

2 '  5 .  (>>39 

3 ^>.  154415 

I    4  detached 10. 2.S26 


Tension. 

<^<-P-  ;  Tension. 

I 

Compres- 
sion. 

1       iMh. 

Inch.      '    Pounds. 

\ 

Pitunds. 

. 0040      

21.200 

.6625  * 

7, 800 

1 1 

KINGS  ALL  DKTACHKIX 


2  detached 

3  detached 


5. 0579 
9.64165 


INTERNAL   STRAINS   IN   GUN   FOEGINGS. 
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Breech  Slice. 

Interior  diameter,  4".66;  exterior  diameter,  10".44. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.8096 
6.6542 
9.6414 

10.2802 

Inches, 
4.8175 
6.6569 
9.6495 

10.2888 

Inches. 
4.8135 
6.65556 
9.64545 
10.2820 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


• 

1 

Rings. 

Diameters. 

* 

A. 

B. 

Mean. 

1  Idetached 

Inches. 
4.8189 
6.6528 
9.6402 

10.2687 

Inches. 
4.8237 
5.6650 
9.6481 

10.2966 

Inches. 
4.8188 
6.6589 
9.64415 
10.2826 

2 '. 

8 

'  4  detached 

RINGS  ALL  DETACHED. 


2  detached. 
S  detached. 


Breech  strains  released. 


Rings. 

1 

Diameters. 

A. 

B. 

Mean. 

1 

1 
1  detached 

Inch. 

+.0044 

-.0014 

-.0012 

-.0116 

Inch. 

+.0062 

-.0019 

-.0014 

+.0127 

Inch. 
+.0053 
-.00165 
-.0018 
+.0006 

I  2iQiIlce 

2inaUce 

'  4 detached 

SECOND  TO  THIRD  PHASE. 


2  detached 

3  detached 


+.0066 
.0000 


+.0044 
-.0060 


+.0040 
-.0026 


FIRST  TO  THIRD  PHASE. 


2  detached 
S  detached 


+.0022 
-.0012 


+.0026 
-.0064 


+.00286 
-.0088 


H.  Doc.  608 17 
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INTERNAL   STRAINS   IN   GUN   FORGINGS. 


Tube  11776  B, 


Muzzle  Slice. 
(I"  discard.) 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4r'M5:  exterior  diameter  of  slice,  S'\52. 


RingR. 

iPreaent 

mean 

diameters. 

• 

Strains. 

stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 

4.29215 

5.1459 

7.1537 

8.31525 

Inch. 

Inch. 

.U0605 

.00065 

Pound*. 

Pounds. 

35.300 

3,800 

<) 

3 

.00335 

14.000 
18,400 

4 

,0051 

.  . 

^ 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  6". 00;  exterior  diameter  of  slice,  7". 30, 


Rings. 

* 

Present 

mean 

diameters. 

Strains. 

1 
stresses  per  square     ' 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inchen. 
4.2972 
5. 1451 
7.1530 

8.31015 

Inch. 

Inch. 

Pounds.       Pounds. 

2 

.00145 

8,400 

8 

.00265 

11,100 

4  detached 



1  i 

RINGS  ALL  DETACHED. 


2  detached 

5. 14655 
7.15035 

3  detached 

..'!!!!!!!!!!r.!!! 

1 
1 

INTERNAL   STRAmS   IN   GUN   FORGINGS. 
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Muzzle  Slice. 


Interior  diameter,  4'M6;  exterior  diameter,  8".  52, 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.2928 
5. 1424 
7.1562 
8.3191 

Inches. 
4.2915 
5.1494 
7. 1512 
8.3114 

Inches. 

4.29215 

5.1469 

7.1537 

8.31525 

•> 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached .••• 

Inches. 
4.2976 
5. 1415 
7.1553 
8.3218 

Inches. 
4.2968 
5. 1187 
7.1507 
8.2985 

Inches.    . 

4.2972 

5.1451 

7.1530 

8.S1U15 

2 

3 '. 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

3  detached 


5.1481 
7. 1518 


5.1500 
7. 1489 


Muzzle  strains  released. 


5.14655 
7.15035 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached • 

Inch. 

+.0048 

-.0009 

-.0009 

+.0027 

Inch. 

+.0053 

-.0007 

-.0005 

-.0129 

Inch. 
+.00505 
-.0008 
-.0007 
-.0061 

2  in  slice 

S in  slice 

4 detached 

SECOND  TO  THIRD  PHASE. 


2  detached 

3  detached 


+.0016 
-.0035 


+.0013 
-.0018 


+.00146 
-.00265 


FIRST  TO  THIRD  PHASE. 


2  detached 

3  detached 


+.0007 
-.OOM 


+  .0006 
-.0023 


+.00065 
-.00335 
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INTERNAL   STRAINS   IN   GUN   FORGINGS, 


Tube  11775  B,. 

Measurements  taken  on  four  diameters. 

Breech  Slice. 

State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 
Measurements  on  diameters  A  and  B. 

Slice  Intact. 

Interior  dianieter  of  slice,  4".66;  exterior  diameter  of  slice,  10".-i:(.>- 


1. 

2. 
8. 
4. 


Rings. 


Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

IncheB. 
4.79025 
6.6484 
9.64295 
10.2296 

Inch. 

Inch. 

.00415 

.0026 

Pownd: 

Pounds. 
26.000 
13,800 

.0045 
.0016 

14,000 
4,700 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".  5;  exterior  diameter  of  slice,  9".  8. 


1    I 


itij] 


4 


Rings. 


\  detached 

2 

8 

4  detached 


Present 

mean 

diameters. 

Strains. 

stresses  per  square 
Inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

Inchet. 
4.7944 
6.64685 
9.64195 
10.2280 

Inch, 

Inch. 

Pounds. 

Pound*. 

.00415 

22,666 

.0086 

10,900 

RINGS  ALL  DETACHED. 


2  detached 

5.6510 
9.63845 

8  detached 

INTERNAL   STRAINS   IN   GUN   F0RGING8. 
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Breech  Slice. 

Interior  diameter,  4".65;  exterior  diameter,  10".4:0. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

1 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.7876 
5.6618 
9.6484 

10.2266 

Inches. 
4.7929 
5.6455 
9.6425 

10.2386 

Inches. 
4.79025 
5.6484 
9.64295 
10.2296 

o 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 


1  detached 

2 

3 

4  detached 


Diameters. 


A. 


Inches. 
4.7905 
5.6500 
9.6425 

10.2160 


B. 


Inches. 
4.7988 
5.6437 
9.6414 

10.2400 


Mean. 


Inches. 
4.7944 
5.64685 
9.64195 
10.2280 


RINGS  ALL  DETACHEE 

K 

2  detached 

5.6545 
9.6895 

5.6475 
9.6874 

5.6510 
9.63845 

3  detached - .    ... 

Breech  strains  released. 

Rings. 


1  detached 

2  in  slice... 

3  in  slice... 

4  detached 


Diameters. 


A. 


Inch. 

+.0029 

-.0013 

-.0009 

-.0096 


B. 


IncJi. 

+.0054 

-.0018 

-.0011 

+.0064 


Mean. 


Inch, 
+.00415 
-.00165 
-.0010 
-.0016 


SECOND  TO  THIRD  PHASE. 


2  detached 

3  detached 


+.0045 
-.0060 


+.0088 
-.0040 


+.00415 
-.0065 


FIRST  TO  THIRD  PHASE. 


2  detached 
S  detached 


+.0082 
-.0039 


+.0020 
-.0051 


+.0026 
-.0045 
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INTERNAL   STRAINS   IN   GUN   FORGINGS. 


Tube  11775  B,. 

Breech  Slice. 

State  of  internal  stmins  and  stresses  at  different  phases  of  the  slice. 
Measurements  on  diameters  C  and  D. 

slice  intact. 

Interior  diameter  of  slice,  4". 66;  exterior  diameter  of  slice,  10". 40. 


Rings. 

Present 

mean 

diameters. 

Strains. 

stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 
4.79795 

Inch. 

Inch. 

.00365 

.0025 

Poundt. 

Pounds. 
22.800 

2 

5.6614 

9.&17S5 

10.24675 

13,800 

8 

.00165 

14,500 

4 

1 
1 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5". 5;  exterior  diameter  of  slice   9". 8. 


l.l 


tZE 


Rings. 


1  detached 

2 

8 

4  detached 


Present 

mean 

diameters. 


Inches. 
4.8016 
5.6600 
9.6464 
10.24575 


Strains. 


stresses  per  square 
inch. 


Tension. 


Compres- 
sion. 


Tension. 


Inch. 


Inch. 


Compres- 
sion. 


Pounds.    1    Pounds. 


.0089 


.0087 


11,500 


20.700 


RINGS  ALL  DETACHED. 

2  detached 

5.6639 
9.6427 

i 

3  detached 

t 

INTEBNAL   STRAINS   IN   GUN   FORGINGS. 
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Breech  Slice. 

Interior  diameter,  4".65;  exterior  diameter,  10".40. 
Original  diameters  of  rings  in  the  slice. 


f 

Rings. 

Diameters. 

1 

C. 

D. 

Mean. 

,  1 

Inches. 
4.7<»20 
5.6600 
9.6469 

10.2482 

Inches. 
4.8039 
5.6628 
9.6478 

10.2438 

Inches. 
4.79795 
5.6614 
9.64735 
10.24575 

2 ; 

1  3 :....:.::::::::::::::::::::::::: 

;  4 

• , 

1 

Rings  1  and  4  detached;  rings  2  and  8  in  the  slice. 


Bings. 

1 

Diameters. 

C. 

D. 

Mean. 

i 

1   1  detached 

Inches. 
4.7959 
5.6585 
9.6460 

10.2528 

Inches. 
4.8073 
5.6615 
9.6468 

10.2387 

Inches. 
4.8016 
5.6600 
9.6464 
10.24575 

1   2 '.....".' .'.* 

3 

4  detached 

RINGS  ALL  DETACHED. 


2  detached. 
8  detached. 


5.6625 
9.6430 


5.6653 
9.6424 


5.6689 
9.6427 


Breech  strains  released. 


1                                           Rings. 

Diameters. 

c. 

D. 

Mean. 

1  detached 

Inch. 

+.0039 

-.0015 

-.0009 

+.0046 

Inch. 
+  .0034 
-.0013 
-.0010 
-.0046 

• 

Inch, 
+.00365 
-.0014 
-.00095 

0. 

2  in  slice 

3  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached 
S  detached 


+.0040 

-.oose 


+.0038 
-.0044 


+.0039 
-.0087 


FIRST  TO  THIRD  PHASE. 


2  detached 
8  detached 


+.0025 
-.0089 


+.0025 
-.0054 


+.0025 
-.00465 
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INTERNAL  STRAINS   IN  GUN  FORGINGS. 


Tube  11775  B,. 

Mea^rements  taken  on  four  diameters. 

Muzzle  Slice. 

Bore  eccentric,  maximum  and  minimum  thickness  on  diameter  C. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 
Measurements  on  diameters  A  and  B. 

SLICE  INTACT. 

Interior  diameter  of  slice,  4".  16;  exterior  diameter  of  slice,  8".  52. 


1. 

2. 
8. 
4. 


RingB. 


Present 

mean 

diameters. 

Strains. 

Tension. 

Compres- 
sion. 

Inehet. 

4.90146 

5.1467 

7.1416 

8.82926 

Inch. 

Inch. 
.0061 
.00185 

.'6089" 

.0013 

Stresses  per  square 
inch. 


Tension. 


Pounde. 
""16*466" 


Compres- 
sion. 


Pounds. 
42,600 
10,800 


4,700 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5";  exterior  diameter  of  slice,  7".  3. 


4 


ifcr3 


Rings. 

• 

Present 

mean 

diameters. 

Strains. 

stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 

4.80755 

5.1447 

7.14095 

8.38055 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

.00285 

16,600 

8 

.00825 

18,700 

4  detached 

i                    1 1 

RINGS  ALL  DETACHED. 


2  detached 

5. 14755 
7.1877 

3  detached 

- 
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Muzzle  Slice. 

Interior  diameter,  4".  16;  exterior  diameter,  8".  52. 
Original  diameters  of  rings  in  the  slice. 


1 

Rings. 

Diametens. 

A. 

B. 

Mean. 

1 

Inches. 
4.3017 
6.1486 
7.1416 
8.8252 

Inches. 
4.8012 
5.1478 
7.1416 
8.8338 

Inches. 
4.80145 
6.1467 
7. 1416 
8.82926 

2 

3 

4 

Bbgs  1  and  4  detached;  rings  2  and  8  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.3069 
5.1431 
7.1416 
8.3126 

Inches. 
4.3062 
6.1463 
7.1404 
8.8486 

Inches. 

4.30756 

6.1447 

7.14096 

8.38056 

2 

3 

4  detached 

RINQS  ALL  DETACHED. 


2  detached. 

3  detached. 


Mozzle  strains  released. 


1 

1 

'                                         Rings. 

Diameters. 

A. 

B. 

Mean. 

Idetaefaed 

IncK 

+.0072 

-.0006 

-.0001 

-.0126 

Inch. 

+.0050 

-.0016 

-.0012 

+.0162 

Inch. 
+.0061 
-.0010 
-.00066 
+.0018 

'  2  in  slice 

Sinslioe 

1  detached..... 

1 

SECOND  TO  THIRD  PHASE. 


2  detached. 

3  detached. 


+.0088 
-.0066 


FIRST  TO  THIRD  PHASE. 


+.00285 
-.00825 


2  detached. 
8  detached. 


C 


+.0014 
-.0080 


+.0028 
-.0048 


+.00186 
—.0039 
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INTERNAL   STRAINS   IN   GUN   F0RGING8. 


Tube  11775  B,. 

Muzzle  Slice. 

Internal  strains  and  stresses  at  different  phases  of  the  Llice. 
Measurements  on  diameters  C  and  D. 

SLICE  INTACT. 

Interior  diameter  of  slice,  4".  16;  exterior  diameter  of  slice,  8'^52. 


T>  8»1.  jmjj 

Present 

Strains. 

Stresses  per  square 
inch. 

1  diameters. 

1 

Tension. 

Compres- 
sion. 

Tension. 

Compres*- 
sion. 

1 

Inches. 
4.30516 
5.1548 
7. 14«)5 

Inch. 

Inch. 
.0064 
.00185 

Pounds. 

Pounds. 
44,500 
10,  K» 

2 



3 

.0037 

15,500 
28.200 

4 

8. 83885    '        . 66785 

Rings  1  and  4:  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  6";  exterior  diameter  of  slice,  7". 3. 


Rings. 

Present 

Strains. 

■    ■  - 

stresses  per  square 
inch. 

1 

mean 
diameters. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 

4.31155 

5.1538 

7.1479 

8.3810 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

.00285 

16.600 

8 

'  .00306 

12,800 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

5.15665 
7.14485 

1 
............1............ 

8  detached 

..... .......I..... ....... 

1 
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Muzzle  Slice. 

Interior  diameter,  4".  16;  exterior  diameter,  8". 52. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

C. 

1). 

Mean.    • 

1 

Inches. 
4.3058 
5.1560 
7.1496 
8.3368 

Inches. 
4.3045 
5.1546 
7. 1475 
8.3409 

Inches. 

4.30515 

5.1548 

7.14855 

8.33885 

•) 

3 

1 

1 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


1 

Rings. 

Diameters. 

C. 

D. 

Mean. 

1  detached 

Inches. 
4.8122 
5.1543 
7.1492 
8.3260 

Inches. 
4.3109 
5.1533 
7.1466 
8.3360 

Inches. 

4.31155 

6.1538 

7.1479 

8.8310 

0 

8 

4detached 

RINGS  ALL  DETACHED. 


2  detached 

3  detached 


6.1676 
7.1457 


5.1567 
7.1440 


5.15665 
7.14485 


Muzzle  strains  released. 


Rings. 

Dlameteis. 

C. 

D. 

Mean. 

1  detached 

Inch. 

+.0064 

-.0007 

-.0004 

-.0108 

Inch. 

+.0064 

-.0013 

-.0009 

-.0049 

Inch. 
+.0064 
-.0010 
-.00066 
-.00786 

2in  slice 

Sinalice 

^detached 

L 

SECOND  TO  THIRD  PHASE. 


2  detached. 

3  detached. 


+.0083 
-.0035 


+.0024 
-.0026 


+.00285 
-.00305 


^detached. 
3  detached. 


FIRST  TO  THIRD  PHASE. 


+  .0026 
-.0039 


+  .0011 
-.0036 


+.00185 
-.0037 
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INTERNAL   STRAINS   IN   GUN   FOBOINOS. 


Tube  11775  B,  MM. 


Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

slice  intact. 
Interior  diameter  of  slice,  4".23;  exterior  diameter  of  sl'ce,  8".56- 


Rings. 

Present. 

mean 

diameterv. 

Strain^. 

Stresses  per  sqoare 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inched. 

4.3816 

5.1454 

7.14455 

8.4049 

Inch. 

Inch. 
.00395 
.0024 

Pounds. 

Jhninds. 
27.000 

2 1 

14.000 

3 

.00515 
.00195 

21.600 
7,000 

4 

Rings  1  and  4  detached;  rings  2  and  8  in  the  slice. 

Interior  diameter  of  slice,  5  .00;  exterior  diameter  of  slice,  7". 


30. 


Rings. 

Present 

mean 

diameters. 

Strains. 

stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

• 

1  detached 

Inched. 
4.38555 
5.1449 

Inch. 

Inch. 

Poundt. 

Pmmd9. 

2 

.0029 

16,900 

3 

7.1443 
8.40295 

.0049 

20,600 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

5. 1478 
7.1394 

1 

3  detached 

1 

1 

1 
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Muzzle  Slice. 

Interior  dianjeter,  4'\23;  exterior  diameter,  8".56, 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.3799 
5.1494 
7.1406 
8.4003 

Inches. 
4.8833 
6.1414 
7.1486 
8.4095 

Inches. 

4.3816 

5.1454 

7.14465 

8.4049 

2 

3 

4 - 

• 

i 

Ringps  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detftiCllCd ,...,„. ^...,..^^. ^,-- 

Inches. 
4.8831 
6.1487 
7.1400 
8.4072 

Inches. 
4.3880 
5.1411 
7.1486 
8.3987 

Inches. 
4.38555 
5.1449 
7. 1443 
8.^.0295 

2 

3 

4deCacfaed 

^ 

RINGS  ALL  DETACHED. 


2  detached 
'   Sdetached 


Muzzle  strains  released. 


1 

Rings. 

Diameters. 

1 

1 

A. 

B. 

Mean. 

1 

i   idetMh«d 

% 

Inch. 

+.0082 

-.0007 

-.0005 

+.0069 

Inch. 
+.0047 
-.0008 
.0000 
-.0108 

Inch. 
+.00895 
-.0006 
-.00025 
-.00195 

2insUoe 

3  in  slice. 

4detached 

2  detached. 
Sdetached. 


SECOND  TO  THIRD  PHASE. 


+.0028 
-.0057 


+.0025 
-.0041 


+.0029 
-.0049 


FIRST  TO  THIRD  PHASE. 

2detached 

Sdetached 

+.0026 

1      -.0062 

+.0022 
-.0041 

+.0024 
-.00615 
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INTEBNAL    STRAINS   IN   GUN   FOBGINGS. 


Tube  11776  B,  MO. 


Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

slice  intact. 
Interior  diameter  of  slice,  4". 24;  exterior  diameter  of  slice,  8".  57. 


3  4 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stremes  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 

4.3910 

5.14985 

7.1638 

8.40345 

Inch. 

Inch. 
.00365 
.00265 

Pounds. 

Pounds. 
24.900 
15.400 

2 

3 

.0028 
.00435 

11,700 
15,500 

4 



Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5". 00;  exterior  diameter  of  slice,  7".30. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
incli. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 

4.39465 

5.1497 

7.15385 

8.3991 

Inch. 

Inch. 

Pounds. 

Pounds.   \ 

2 

.0028 

16,300 

3 

.00285 

12,000 

4  detached 

■ 

RINGS  ALL  DETACHED. 


2  detached 

6.1525 
7.1610 

3  detached 
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Muzzle  Slice. 

Interior  diameter,  4:".24:;  exterior  diameter,  8".57. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.8915 
5. 1514 
7.1540 
8.4069 

Inches. 
4.8905 
5.1483 
7,1536 
8.4000 

Inches. 

4.8910 

5.14985 

7.1538 

8.40345 

o 

!    3 

4 

Kings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

1 
Mean. 

1  detached 

Inches. 
4.3952 
5.1519 
7.1548 

8.8988 

Inches. 
4.8941 
5. 1475 
7.1529 
8.3994 

Inches. 

4.89465 

5.1497 

7.15385 

8.8991 

2 

,   3 

!   4  detached 

RINGS  ALL  DETACHED. 


2  detached 

3  detached 


Mozzle  strains  released. 


5. 1525 
7. 1510 


Rings. 

Diameters. 

1 

A. 

B. 

Mean. 

1  detached 

Inch. 
+.0087 
+.0005 
+  .0008 
-.0081 

Inch. 

+.0036 

-.0008 

-.0007 

-.0006 

Inch. 
+.00365 

3  in  slice 

—.00015 

3  in  slice 

+.oooa') 

4  detached -- 

-.0M35    1 

1 

SECOND  TO  THIRD  PHASE. 

2  detached 

+  .0023 
-.0032 

+.0033 
-.0025 

+.0028 
-.00285 

3  detached 

FIRST  TO  THIRD  PHASE. 

1 

2  detAched 

+  .0028 
-.0024 

+.0025 
-.0032 

+.00265 
-.0028 

3  detached 
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Tube  11775  B,MI. 
Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4". 24;  exterior  diameter  of  slice,  8".57. 

3  A 


Rings. 

Present 

mean 

diameters. 

Strains. 

stresses  per  square 

inch.                1 

1 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inchu, 

4.88725 

5.1565 

7.15455 

8.86606 

Inch. 

Inch. 

.00375 

.0018 

P<mnd$. 

Pottndt. 
25,600 
10,500 

2 

3 

.0021 

8,800 

4 

.0019 

6.800 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  6".00;  exterior  diameter  of  slice,  7". 30. 


3    4 


Rings. 

Present 

mean 

diameters. 

strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
4.3910 
5. 15575 
7.15405 
8.86795 

Inch. 

Inch. 

Powndi. 

Pwatda. 

2 

.00255 

14,800 

8 

.0016 

6,700 


4  detached 

RINGS  ALL  DETACHED. 


2  detached 

5.1588 
7.15246 

"  '  '■     » 

Sdetached 

1 

1 
1 
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Muzzle  Slice. 

Interior  diameter,  4".24;  exterior  diameter,  8".57. 
Original  diameters  of  rings  in  the  slice. 


RIngB. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.3880 
5.1566 
7.1532 
8.3652 

Inches. 
4.8865 
6. 1574 
7.1669 
8.8669 

Inches. 
4.88726 
5.1566 
7. 15455 
8.36605 

o 

3 

4 

Sings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


1 

] 

Rings. 

Diametera. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4. 3917 
5. 1551 
7.1630 
8.3644 

Inches. 
4.3903 
5.1664 
7.1561 
8.3815 

Inches. 
4.3910 
5. 15576 
7.16405 
8.86795 

2 

3 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 
8  detached 


6.1576 
7. 1514 


5.1591 
7.1535 


5.1583 
7.16245 


Muzzle  strains  released. 


Rings. 

Diameters. 

Mean. 

A. 

B. 

1  detached 

Inch. 

+.0037 

-.0005 

-.0002 

-.0108 

Inch. 

+.0038 

-.0010 

-.0008 

+.0146 

Inch. 
+.00376 
-.00076 
-.0005 
+.0019 

2  in  slice. •- 

8  in  slice 

4 detached 

SECOND  TO  THIRD  PHASE. 


I  2 detached. 
:  S  detached. 


+.0024 
-.0016 


+.0027 
-.0016 


+.00265 
-.0016 


FIRST  TO  THIRD  PHASE. 


2  detached. 
8  detached. 


+.0019 
-.0018 


+.0017 
-.0024 


H.  Doc.  608 18 


+.0018 
-.0021 
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Tube  11784  B^. 
Breech  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter  of  slice,  4". 76;  exterior  diameter  of  slice,  10". -11. 


3  A 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 
4.9158 
5.6547 
9.65515 
10.2544 

Inch. 

Inch. 
.0078 
.0039 

Pounds. 

Pounds. 
47,600 
20,700 

2 

3 

.0061 
.00615 

19.000 

18,000 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5^.6;  exterior  diameter  of  slice,  9". 


8. 


J     4 


1     2 


Rings. 

Present 

mean 

diameters. 

Strains. 

stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

• 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
4.9236 
5.6531 
9.65415 
10.24825 

Inch, 

Inch. 

Pounds. 

Pounds. 

!j 

.0055 

29,200 

8 

.0051 

15,800 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

5.6586 
9.64905 

1 

8  detached 

1 

f 
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Breech  Slice. 

Interior  diameter,  4".  75;  exterior  diameter,  10".41. 
Original  diameters  of  rings  in  the  slice. 


1                                             Bings. 

Diameters. 

• 

A. 

B. 

Mean. 

1 

'    1 

Inches. 
4.9147 
5.6635 
9.ft'>78 

10.2608 

Inches. 
4.9169 
5.6459 
9.6.=«0 

10.2485 

Inches. 
4.915H 
5.6M7 
9. 65515 
10.2544 

2 

,    3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

1 

Diameters. 

A. 

B. 

Mean. 

*   1  detached 

Inches. 
4.9212 
5.6615 
9.6559 

10.2702 

Inches. 
4.9260 
5.6447 
9.6524 

10.-2263 

Inches. 
4.9236 
5.6531 
9.65415 
ID.  24825 

2 

1    3 

'   4  detached 

( 

RINGS  ALL  DETACHED. 


2  detached 

3  detached 


Breech  strains  released. 


Rings. 

■ 

Diameters. 

Mean. 

A. 

B. 

1  detached 

Inch. 

+.0065 

-.0020 

-.0014 

+.0099 

Inch. 

+.0091 

-.0012 

-.0006 

-.0222 

Inch. 
+.0078 
-.0016 
-.0010 
-.00616 

2  in  slice 

3  in  slice 

4  detached  ...■. 

• 

2  detached 

3  detached 


SECOND  TO  THIRD  PHASE. 


+.0052 
-.0084 


+.0058 
-.0068 


FIRST  TO  THIRD  PHASE. 


+.0055 
-.0061 


2  detached. 

3  detached. 


+.0032 
-.0048 


+.0046 
-.0074 


+.0089 
-.0061 
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Tube  11784  B,. 
Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".19;  exterior  diameter  of  slice,  8". 57. 


Rings. 


1. 
2. 
8. 
4. 


Present 

mean 

diameters. 


Strains. 


Inches. 
4.86736 
5.14265 
7. 14775 
8.1140 


Tension. 


Inch. 


.00365 
.0061 


Compres- 
sion. 


Inch. 
.0056 
.0020 


stresses  per  square 
inch. 


Tension. 


Poundi. 


Compres- 
sion. 


14.900 
22,600    I 


Pounds. 
38,600 
11,700 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5";  exterior  diameter  of  slice,  7".  3. 


1   I 


iCHB 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

•  Tension.  \  "^^ 

1 

1  detached 

Inches. 
4. 36295 
5. 1422 
7. 14765 
8.1079 

Ijxch. 

Inch. 

Pounds.        Pounds. 

2 

3 



.00245 

14.300    1 

.00»I5 

14.500 

4  detached 

1 

1 

RINGS  ALL  DETACHED. 


2  detached 

6.14465 
7.1442 

3  detached 

IKTEBNAL   STRAINS   IN.  GUN   F0EGING8. 
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Muzzle  Slice. 

Interior  diameter,  4". 19;  exterior  diameter,  8".57. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.3594 
5.1492 
7.1485 
8.1155 

Inches. 
4.3558 
5. 1361 
7.1470 
8.1125 

Inches. 
4. 85735 
5.14265 
7. 14775 
8.1140 

2 

3 

i 

Kings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


2  detached 
8  detached 


Ringa. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.3645 
5.1488 
7.1481 
8.1194 

Inches. 
4.8614 
5.1861 
7.1472 
8.0964 

Inches. 

4.36295 

5.1422 

7.14765 

8.1079 

2 

3 

4  detached                  ^      ^^       ..^...a^a^^ .,... 

RINGS  ALL  DETACHED. 


Muzzle  strains  released. 


Rings. 

Diameters. 

1 

A. 

Inch. 

+.0051 

-.0009 

-.0004 

-I-.0039 

1 
B. 

Mean. 

1  detached 

Inch. 
+.0061    1 

.0000 
+.0002 
-.0161 

Inch, 
+.0056 
-.00046 
-.0001 
-.0061 

2  in  slice 

3  In  slice 

'  4detached 

SECOND  TO  THIRD  PHASE. 


2  detached 

3  detached 


+.0022 
-.0081 


+.0027 
-.0038 


+.00245 
-.00345 


FIRST  TO  THIRD  PHASE. 


2  detached 

3  detached 
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INTERNAL   STRAINS    IN    GUN    FORGINGS. 


Tube  11784  B^. 

Breech  Slice. 

After  annealing  7  feet  of  the  breeeh  at  665°  F. 

State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4". 76;  exterior  diameter  of  slice,  10". 45. 

3    ^ 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 , ^ 

Inches. 
4.9231 
5.64925 
9.64575 
10.2775 

Inch. 

Inch. 
.00275 
.0023 

Pounds. 

Pounds. 
16,800 
12,200 

2:::::::::::::::::::::::::::::?..:.. 

3 

.00285 

8,900 

4 

.0006 

1,800 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5". 50;  exterior  diameter  of  slice,  9".80. 


Rings. 

Present 

mean 

diameters. 

strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
4.92585 
5.6482 
9. 64515 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

.00335 

17,800 

3 

.00225 

7,000 

4  detached 

10.2781 

RINGS  ALL  DETACHED. 


2detachcd 5.65155     

3detached 9.6429      

INTERNAL   STRAINS   IN   GUN   F0RGING8. 
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Breech  Slice. 

Interior  diameter,  4".76;  exterior  diameter,  10".46. 
Original  diameters  of  rings  in  the  slice. 


b 

Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.9247 
5.6637 
9.6600 

10.2732 

Inches. 
4.9216 
6.6-148 
9.6415 

10.2818 

Inches. 
4.9231 
5.64925 
9.64675 
10.2776 

2 

3 

4 

£ing8  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.9277 
6.6528 
9,6495 

10.2697 

Inches. 
4.9240 
5.6436 
9.6408 

10.2865 

Inches. 
4.92585 
5.6482 
9.64515 
10.2781 

2 

3 

4  detached 

1 

RINGS  ALL  DETACHED. 


2  detached. 

3  detached. 


5.65165 
9.6429 


Breech  strains  released. 


f" 


1  detached 

2  in  slice... 

3  in  slice... 

4  detached 


Rings. 


A. 


Inch. 
+  .0030 
-.0009 
-.0006 
-.0085 


Diameters. 


B. 


Inch. 

+.0025 

-.0012 

-.0007 

+.0047 


Mean. 


Inch. 
+.00275 
-.00106 
-.0006 
+.0006 


2  detached 
I  3  detached 


SECOND  TO  THIRD  PHASE. 


+  .0023 
-.0007 


+.0044 
-.0038 


+.00335 
-.00226 


FIRST  TO  THIRD  PHASE. 


I  2  detached 
3  detached 


+.0014 
-.0012 


+.0082 
-.0046 


+.0023 
-.00285 
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INTERNAL   STRAINS   IN    GUN   FORGINGS. 


Tube  11784  Bi. 

Muzzle  Slice. 

Bore  eccentric,  ".16,  maximum  and  minimum  thickness  on  diameter  A. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter  of  slice,  4".20;  exterior  diameter  of  slice,  8".58. 


3    4 


1. 

2. 
8. 
4. 


Rings. 


Present 

mean 

diameters. 


Jnch€». 
4.3563 
5. 13715 
7.14395 
8.1S025 


Strains. 


Tension. 


Inch. 


.00885 
.0012 


Stresses  per  square 
inch. 


Compres-  i   Tpnsion       Compres- 
sion.      I   Tension.   ,       ^^^^ 


Inch. 
.00495    ' 
.0022 


Pounds. 


1C.200 
4,400 


Pounds. 
84,100 
12,800 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5". 00;  exterior  diameter  of  slice,  7".  30. 


3    ± 


Rings. 

Present 

mean 

diameter;*. 

• 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

• 

Compres- 
sion. 

1  detached 

Inches. 
4.3C125 
5. 13545 
7. 14265 

Inch. 

Inch. 

Pounds.    1    Pounds. 

2 

.'6639    1'"'       •ii'«no"l 

8 

.66255 

10.700 


* 

4  detached 

8.  I49a5 

RINGS  ALL  DETACHED. 


2  detached 
I    3  detached 


5. 13935 
7. 1401 
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Muzzle  Slice. 

Interior  diameter,  4".20;  exterior  diameter,  8".58. 
Original  diameters  of  rings  in  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.3524 
5.1348 
7.1439 
8. 1512 

Inches. 
4.3602 
5.1395 
7.1440 
8.1493 

Inches. 
4.3563 
5. 13715 
7.14895 
8.15025 

•> 

3 ! ! 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

Inches. 

4.86125 

5.13545 

7.14265 

8.14905 

1  detached 

j» 

Inches. 
4.8586 
5. 1319 
7.1413 
8. 1612 

Ifiches. 
4.3639 
5.1890 
7. 1440 
8.1869 

2 

3 - 

4  detached 

.. --« 

RINGS  ALL  DETACHED. 


Muzzle  strains  released. 


1 

Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0062 

-.0029 

-.0026 

+.0100 

Inch. 
+.0037 
-.0005 
.0000 
-.0124 

Inch. 
+.00495 
-.0017 
-.0013 
-.0012 

'  2  in  slice 

Sinilice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached 

3  detached 


+.0043     +.0035  I  +.0039 
+.0004     -.0065  I  -.00256 


FIRST  TO  THIRD  PHASE. 


2  detached 

3  detached 


+.0014 
-.0022 


+  .0030 
-.0065 


+.0022 
-.00885 
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INTERNAL   STRAINS   IN   GUN   F0RGING8. 


Tube  11784  B,. 
Bbeech  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter  of  slice,  4". 75;  exterior  diameter  of  slice,  10".  4r6, 


3  A 


Rings. 

Present 

mean 

diameters. 

strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 
4.89925 
5.65165 
9.6469 
10.2760 

Inch. 

Inch. 
.0026 
.0011 

Pounds. 

Pounds. 

15,900 

5,800 

2 

3 

.0011 
,.0015 

3,400 
4,400 

4 

■  Kings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

,  Interior  diameter  of  slice,  5". 50;  exterior  diameter  of  slice,  9".80. 


J-  :i 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
Inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
4.90185 
5.6509 
9.6468 
10.2745 

Inch. 

IflCh. 

Pounds. 

Pounds. 

2 

.00185 

9,800 

3 

.0010 

8,100 

4  detached 

1 

2  detached 

3  detached 


RINGS  ALL  DETACHED. 


6.65275 
9.6458 
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Breech  Slice. 

Interior  diameter,  4". 75;  exterior  diameter,  10".46. 
Original  diameters  of  rings  in»the  slice. 


RIng8. 

Diameters. 

« 

A. 

B. 

Mean. 

^ 

Inches. 
4.9025 
5.6508 
9.6496 

10.2805 

Inches. 
4.8960 
5.6525 
9.6442 

10.2715 

Inches. 
4.89925 
5.65165 
9.6469 
10.2760 

kk 

«^.   .....................................................  ...... 

4 

Kings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

i 

1 

A. 

B. 

Mean. 

1  detached                  u . . . 

Incfies. 
4.9058 
5.6502 
9.6497 

10.2772 

Inches. 
4.8979 
5.6516 
9.6439 

10.2718 

Inches. 
4.90185 
5.6509 
9.6468 
10.2745 

-> 

i 

4  detached 

■ 

RINGS  ALL  DETACHED. 


2  detached 

3  detached 


Breach  strains  released. 


1  detached 
'  -2  in  dice... 
.  3  in  slice... 
'  4  detached 


Rings. 


Diameters. 


A. 


Inch. 

+.0033 

-.0006 

+.0001 

-.0038 


B. 


Inch. 

+.0019 

-.0009 

-.0003 

+.0003 


Mean. 


Inch. 
+.0026 
-.00075 
-.0001 
-.0015 


SECOND  TO  THIRD  PHASE. 

2  detached 

+.0011 
-.0056 

+.0026 
+.0036 

+.00185 
-.0010 

3  detached 

FIRST  TO  THIRD  PHASE. 

'  2detached 

Sdetached 

+.0005 
-.0055 

+.0017 
+.0033 

+.0011 
-.0011 

( 

284 


INTERNAL   STRAINS   IN   GUN   FORGINGS. 


Tube  11784  B,. 

Muzzle  Slice. 

Bore  eccentric,  ".19,  maximum  and  minimum  thicknesss  on  diani 
eter  B. 

State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 


SLICE   INTACT. 


Interior  diameter  of  slice,  4".27;  exterior  diameter  of  slice,  8".  59. 

3    ^ 


Rings. 

Present 

mean 

diameters. 

Strains. 

1 

Strrases  per  square 

Inch.                 ' 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

1 

Inches. 
4.41885 
5. 14105 
7.14885 
8.20645 

Ini^h. 

Inch. 
.0022 
.00145 

Pound*, 

1 

Pounds.     1 
14,900 
8,600    , 

2 

3 

.00256 
.0007 

10.7p0 
2.600 

4 

• 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  6".  00;  exterior  diameter  of  slice,  7".  30. 


3   ± 


• 

Rings. 

Present 

mean 

diameters. 

Strains. 

1 
Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

■ 

Tension. 

Compres- 
sion. 

1  detached 

Inchts. 

4.42105 
5. 14075 

Inch,             Inch. 

1 

Pounds. 

Pounds.   1 

I 

2 

.00175 

10,200    ' 

3 

7.14385 
8.20575 

.00265 

10,700 

4  detached 



RINGS  ALL  DETACHED. 


2  detached 

5.1425 
7.1413 

3  detached 

INTEENAL   STEAIN8    IK   GUN   FOEGINGS. 
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Muzzle  Slice. 

Interior  diameter,  4". 27;  exterior  diameter,  8". 59. 
Original  diameters  of  rings  in  the  slice. 


Kings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.4174 
5. 1376 
7. 1477 
8.2075 

Inshes. 
4.4203 
5.1446 
7.1400 
8.2054 

Inches. 

4.41886 

5.14105 

7.14885 

8.20646 

2 

3 ::.:::.::.: ;::.::::::::.:..::....::::::::::..:. 

4 

• 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Incites. 
4.4183 
5.1377 
7.1482 
8.2065 

Inches. 
4.4238 
5.1488 
7.1395 
8.2050 

Inches, 

4.42105 

5.14075 

7.14885 

8.20575 

2 

3 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 
S  detached 


Mozzle  strains  released. 


1  detached 
2tnilice.. 
Sin  slice .. 
4  detached 


Rings. 


Diameters. 


Inch. 

+.0009 

+.0002 

+.0005 

-.0010 


B. 


Inch, 
+.0065 
-.0008 
-.0005 

-.0004 


Mean. 


Inch. 
+.0022 
-.0003 
.0000 
-.0007 


SECOND  TO  THIRD  PHASE. 

1 

I  2detached 

+.0014 
-.0034 

+.0021 
-.0017 

+.00176 
-.(NK255 

S  detached 

t 

FIRST  TO  THIRD  PHASE. 

2detached 

+.0016 
-.0029 

+.0018 
-.0022 

+.00146 
-.00255 

Sdetached 
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Tube  11784  B,.  ' 

Breech  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice .^ 

SLICE   INTACT. 

I 

Interior  diameter  of  slice,  4". 78;  exterior  diameter  of  slice,  10". 44. 
♦  3    4 


Rings. 

Present 

mean 

diameters. 

Strains. 

1 
Streasefl  per  square     ■ 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Comprci*- 
siou. 

1 

Jnchm. 
4.03685 
5.6538 

Inch. 

Inch, 
.0066 
.00425 

Pounds. 

Poun/i*\ 
40.11)0 

2 

22,600     . 

3 

9.65365 

.0055 
.00495 

i7,i66 
14,500 

4 10. 27025 

( 
1 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5". 50;  exterior  diameter  of  slice,  9". 80, 


Rings. 

Present 

mean 

diameters. 

Stniins. 

■ 

stresses  per  «>quare 
inch. 

1 

Tension. 

Compres- 
sion. 

Tension. 

1 
Oomprcs-  " 
sion. 

1  detached 

Inches. 
4. 94345 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

5.65235 
9.6527 
10.2653 

.01157 

30,300 

3 

.00455 

14,100 

4  detached 

......          J 

l'                  ' 

RINGS  ALL  DETACHED. 


2  detached 

5.65805 
9.64815 

3  detached 

' I 

1 
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Breech  Slice. 

Interior  diameter,  4".78;  exterior  diameter,  10". 44. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.9362 
5.6566 
9.6650 

10.2T25 

Inches. 
4.9375 
5.6520 
9.6523 

10.2680 

Inches. 
4.93685 
5.6538 
9.66365 
10.27026 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.9425 
5.6543 
9.6540 

10.2608 

Inc?u». 
4.9444 
5.6604 
9.6614 

10.2698 

Inches. 
4.94345 
5.65235 
9.6527 
10.2653 

2 

S 

4  detavhed 

RINGS  ALL  DETACHED. 


2detached I       5.6597 

Sdetached I       9.6496 


6.6564 
9.6468 


6.65805 
9.64815 


Breech  strains  released. 


Rings. 

• 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0063 

-.0013 

-.0010 

-.0117 

Inch. 

+.0069 

-.0016 

-.0009 

+.0018 

Inch. 
+.0066 
-.00145 
-.00u95 
-.00495 

2 

S 

4  detached 

2  detached. 

3  detached. 


SECOND  TO  THIRD  PHASE. 


+.0054 
-.0046 


+.0060 
-.0046 


FIRST  TO  THIRD  PHASE. 


+.0057 
-.00455 


2  detached . 

3  detached. 


+.0041 
-.0056 


+.0M4 
-.0066 


+.00425 
-.0056 
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Tube  11784  Bj. 

Muzzle  Slice. 

Bore  eccentric, ".  10,  maximum  and  minimum  thickness  on  diameter  B. 
State  of  internal  stmins  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT.' 

Interior  diameter  of  slice,  4".28;  exterior  diameter  of  slice,  S'\5S. 

3   4 


Rings. 

Present 

mean 

diameters. 

Strains. 

1 

Stresses  per  square 
inch. 

1 

Tension. 

Compres- 
sion. 

Tension. 

Gompres-  ■ 
sion. 

1 

Inches. 
4.44035 
5. 1452 
7.14895 

Inch. 

Inch. 
.0034 
.0015 

i^nffwb. 

Found*. 
23,000 

2 

8,700     ' 

3 

.0022 
.0019 

9,200 
6,900 

4 

8.2433 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5". 00.     Exterior  diameter  of  slice,  7". 30. 


3    ± 


Rings. 

Present 

mean 

diameters. 

strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
4.44375 
5. 1447 
7.14«65 
8. 2414 

Inch. 

Inch.          Pcmnds. 

Pounds. 

2 

.0020 

11,700 

8 

.0019 

8,666 

4  detached 

1 

RINGS  ALL  DETACHED. 


2  detached 

5. 1467 
7. 14675 

8  detached       

INTEBKAL   STRAINS   IN   GUN   FOBGINGS, 
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MtTzzLE  Slice. 

Interior  diameter,  4".  28;  exterior  diameter,  8".  58. 
Original  diameters  of  rings  in  the  slice. 


1 

Rings. 

Diameters. 

, 

A. 

B. 

Mean. 

1 

Inches. 
4.4896 
6.1438 
7.1506 
8.2887 

Inches. 
4.4409 
6.1471 
7.1474 
&2479 

Inches. 

4.44035 

6.1462 

7.14896 

8.2488 

•1 

3 

4 

9 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


1 

*        Rings. 

• 

Diameters. 

A. 

B. 

Mean. 

• 

1  detached 

Inches. 
4.4482 
5.1426 
7.1501 
8.2418 

Inches. 
4.4443 
6.1468 
7.1472 
8.2410 

Inches. 
4.44876 
6. 1447 
7.14866 
8.2414 

1  2 

'  3 :::..: :....:.. 

4  detached 

RINQS  ALL  DETACHED. 


2  detached 
S  detached 


Muzzle  strains  released. 


1  detached 

2  in  slice... 
Sin  slice... 
4  detached 


Rings. 


Diameters. 


A. 


B. 


Inch, 

+.0034 

-.0007 

-.0004 

+.0081 


Inch. 

+.0034 

-.0008 

-.0002 

-.0069 


SECOND  TO  THIRD  PHASE. 


Mean. 


Inch. 

+.0084 

-.0006 

-.0003 

-.0019 


2  detached 

3  detached 


+.0016 
-.001^ 


+.0026 
-.0022 


FIRST  TO  THIRD  PHASE. 


+.0020 
-.0019 


2  detached 

3  detached 


+.0006 
-.0020 


+.0022 
-.0024 


+.0015 
-.0022 
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INTERNAL   STRAINS   IN   GUN   FORGINGS. 


Tube  11784  B,. 

Breech  Slice. 

After  annealing  7  feet  of  the  breech  at  650°  F. 

State  of  internal  .strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".  80;  exterior  diameter  of  slice,  10".  42. 


/ 

rr 

-rr— "-"^ 

^-^— rr-n 
1 1  1 

11 

»  • 

1 1  1 

1. 

2. 
8. 
4. 


Rings. 


Present 

mean 

diametera. 

Strains. 

Tension. 

Compres- 
sion. 

Inches. 
4.96465 
5.6582 
9.6680 
10. 2646 

Inch. 

Inch. 
.0032 
.0025 

.00315 
.00015 

Stresses  per  square 
inch. 


Tension. 


Compres- 
sion. 


Pounds.    I    Pounds. 

19,400 

1        13,800 

9,800    I 

400    ! 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".  50;  exterior  diameter  of  slice,  9".  80. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  sqnare 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
4.96775 
5.66745 
9.65265 
10.26446 

Inch, 

Inch. 

Pounds. 

Pounds. 

2 

.00825 

17,200 

8 

.0028 

8,700 

4  detached 

ALL  RINGS  DETACHED. 


2  detached 

3  detached 


5.6607 
9.64985 


INTERNAL   STRAINS   IN   GUN   FORGINGS. 

Breech  Slice. 
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Interior  diameter,  4".80;  exterior  diameter,  10".42. 
OrigiDal  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

I7iches. 
4.9642 
5.6568 
9.6601 

10.2678 

Inches. 
4.9649 
5.6596 
9.6559 

10.2614 

Inches, 
4.96455 
5.6582 
9.65S0 
10.2646 

•) 

• 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.9678 
5.6561 
9.6601 

10.2524 

Inches. 
4.9677 
5.6588 
9.6552 

10.2765 

Inches. 
4.96775 
5.65745 
9.65265 
10.-26445 

•> 

3           

4  detached 

RINGS  AT  J.  DETACHED 

>. 

2detached 

Sdetached 



5.6592 
9.6453 

5.6622 
9.6544 

6.6607 
9.64985 

Breech  strains  released. 


1  detached 

2  in  slice  . . 

3  in  slice  . . 

4  detached 


2  detached 

3  detached 


Rings. 


Diameters. 


A. 


Inch. 
+.0086 
-.0007 
.0000 
-.0154 


B. 


Inch. 
+  .0028 
-.0008 
-.0007 
+.0151 


SECOND  TO  THIRD  PHASE. 


+.0031 
-.0048 


+.0034 
-.0008 


FIRST  TO  THIRD  PHASE. 


Mean. 


Inch. 
+.00S2 
-.00075 
-.00035 
-.00015 


+.00325 
-.0028 


2  detached 

3  detached 


+.0024 
-.0048 


+.0026 
-.0015 


+.0025 
-.00315 
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INTERNAL   STRAIN8   IN    GUN    FORGINGS. 


Tube  11784  B,  BM. 
Breech  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".  74;  exterior  diameter  of  slice,  10".  41. 


3  ± 


Rings.                        ^ 

Present 

mean 

diameters. 

Strains. 

• 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres*- 
sion. 

1 

Inches. 
4.89565 

Iruih. 

Inch. 
.00495 
.0029 

Poundt. 

Pounds. 
80,300 

2 

5.66185 

9.65895 

10.27505 

15.400 

8                            

.0048 
.0006 

14,900 
1,800 

4 

Kings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".  5;  exterior  diameter  of  slice,  9".  8. 


3    4 


Rings. 


Present 

mean 

diameters. 


I 


InchM. 

1  detached 4.9006 

2 5.6607 

3 9.66795 

4detached ,    10.27445 


Strains. 


Tension. 


Inch. 


.0038 


Compres- 
sion. 


Inch. 


Stresses  per  square 
inch. 


Tension. 


Pound*. 


.00405 


11,800 


Compres- 
sion. 


Poundt. 


21,400 


RINGS  ALL  DETACHED. 


2  detached 

5.66475 

............I 

............1............ 

3  detached 

9.66415 

............1...... 1 

I 

INTERNAL  STRAINS  IN  GUN  FORGINGS. 
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Breech  Slice. 

Interior  diameter,  4".  74;  exterior  diameter,  10".41. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

• 

Diametera. 

A. 

B. 

Mean. 

1 

Inches, 
4.8992 
5.6682 
9.6585 

10.2748 

Inches. 
4.8921 
5.6605 
9.6594 

10.2753 

Inches. 
4.89565 
5.66185 
9.65895 
10.27605 

•) 

z    

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


1 

Rings. 

Diameters. 

A. 

B. 

Mean. 

ideUched 

Inches. 
4.9084 
5.6617 
9.6575 

10.2800 

Inches, 
4.8978 
5.6597 
9.6684 

10.2689 

Inches. 
4.9006 
5.6607 
9.65795 
10.27445 

■> 

3 

4  detached 

i 

RINGS  ALL  DETACHED. 


2  detached 

3  detached 


5.6660 
9.6501 


5.6685 
9.6582 


5.66475 
9.65415 


Breech  strains  released 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

1  detached 

Inch. 

+.0042 

-.0016 

-.0010 

+.0052 

Inch. 

+.0057 

-.0006 

-.0010 
-.0064 

Inch. 
+.00495 
-.00116 
-.0010 
-.0006 

2  in  slice 

3  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached 

3  detached 


+.0048 
-.0074 


+.0088 
-.0002 


FIRST  TO  THIRD  PHASE. 


+.00405 
-.0068 


2  detached 

3  detached 


+.0028 
-.0084 


+.0090 
-.0012 


+.0029 
-.0048 
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INTERNAL   8TBAINS   IN   GUN   FOBGINGS. 


Tube  11784  B3  BO— A. 

Breech  Slice. 

Annealed  at  600^  F. 

State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

slice  intact. 

Interior  diameter  of  slice,  4".77;  exterior  diameter  of  slice,  10".42. 


34 


1. 
2. 

8. 
4. 


Rings. 


Present 

mean 

diameters. 


Inehea. 
4.0811 
5.6468 
9.64405 
10.29125 


strains. 


Tension. 


Inch, 


.00186 


Compres- 
sion. 


Inch. 

.00895 

.00285 


.00555 


Stresses  per  square 
inch. 


Tension. 


Pounds. 


5,800 


Compres- 
sion. 


Pounds.  I 
24. 000  , 
15. 100 


16.200 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".  5;  exterior  diameter  of  slice,  9". 8. 


3  4 


Rings. 

Present 

mean 

diameters. 

strains. 

• 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached ^ 

Inches. 
4.98506 
5.64525 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

.0044 

23.400 

3 

9  64295 
10.2968 

.00075 

2.300 

4  detached 

RINGS  ALL  DETACHED. 


1 
2detached 5.64965 

1 

1 
1 

Sdetached 9.6422 

1 

1 

1 

INTERNAL   8TBAIN8   IN   GUN   FORGINGS. 
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Breech  Slice. 

Interior  diameter,  4".77;  exterior  diameter,  10".42. 
Original  diameters  of  rings  in  the  slice. 


t 

1 

Rings. 

Diameten. 

A. 

B. 

Mean. 

1 

Inc?tes. 
4.9346 
6.6459 
9.6482 

10.2929 

Inches. 
4.9276 
5.6477 
9.6449 

10.2896 

Inches. 
4.9811 
6.6468 
9.64405 
10.29125 

•» 

3 •. 

4 

1 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.9898 
5.6446 
9.6428 

10.3041 

Inches. 
4.9308 
6.6460 
9.6486 

10.2896 

Inches. 
4.98506 
6.64525 
9.64295 
10.2968 

2 

3 - 

*drtiM?h«d 

RINGS  ALL  DETACHED. 


2  detached. 
8  detached. 


5.6486 
9.6396 


Breech  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

Inch. 
+.00896 
-.00155 
-.0011 
+.00655 

1  detached 

Inch. 

+.0047 

-.0014 

-.0009 

+.0112 

Inch. 

+.0082 

-.0017 

-.0018 

-.0001 

21ii8llce 

Slo  slice 

4  detached 

2  detached 

3  detached 


SECOND  TO  THIRD  PHASE. 


+.0OI1 
-.0028 


+.0047 
+.0013 


+.0044 
-.0076 


FIRST  TO  THIRD  PHASE. 


i  detached 
3  detached 


+.0027 
-.0037 


+.0030 
.0000 


+  .00286 
-.00186 
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INTEBNAL   STRAINS   IN   GUN   F0BGING8. 


Tube  11784  B,  BM— A. 

Breech  Slice. 

Annealed  at  760^  F. 

State  of  internal  sti*ains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".73;  exterior  diameter  of  slice,  10".42. 

3  4 


Rings. 


1 
2 
8 
4 


1 

1    Present 

'  Strains. 

me&n 
diameters. 

Tension. 

Compres 
don. 

Inches. 
4.88185 

Inch, 

Inch. 
.0028 
.0018 

5.64145 

9.65525 

.OO-JA 

10.27705    1        .00075 

1 

Stresses  per  square 
inch. 


Tension. 


Compres- 


sion. 


Pounds. 


8,100 
2.200 


Pownds. 

i7,atx) 

9.600 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice  5". 5:  exterior  diameter  of  slice,  9".8. 


J    ^ 


Rings. 


1  detached, 

2 

3 

4  detached. 


Present 

Strains. 

Stresses  per  square 
inch. 

mean 
diameters. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

Inches. 
4.88465 
5.64075 
9.6548 
10.2763 

Inch. 

Inch. 

Pounds. 

Pounds. 

.0025 

13,300 

.00215 

6,600 

RINGS  ALL  DETACHED. 


2  detached 

5.64325 
9.65265 

8  detached 

INTERNAL   STRAINS   IN    GUN   FORGINGS. 
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Breech  Slice. 

Interior  diameter,  4".73;  exterior  diameter,  10".42. 
Original  diameters  of  rings  in  the  slice. 


Rings. 


Diameters. 


A. 


1. 
2. 
S. 
4. 


Inches. 
4.8810 
5.6889 
9.6561 

10.2806 


B. 

Mean. 

Inches. 
4.8827 
6.6440 
9.6544 

10.2786 

Inches. 
4.88185 
6.64146 
9.65625 
10.27706 

Kin^  1  and  4  detached;  rings  2  and  3  in  the  slice. 


,    1  detached 

2 

I    3 

I    4  detached 


Rings. 


A. 


Inches. 
4. 8887 
6.6882 
9.6566 

10.2812 


Diameters. 


B. 


Inches. 
4.8856 
5.6483 
9.6540 

10.2714 


Mean. 


Inches. 
4.88465 
6.64075 
9.6548 
10.2768 


RINGS  ALL  DETACHED. 


2  detached 

3  detached 


5.6406 
9.6654 


5.6469 
9.6499 


5.64325 
9.66265 


Breech  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean.     ^ 

1  detached 

Inch. 

+.0027 

-.0007 

-.0005 

+.0006 

Inch. 

+.0029 

-.0007 

-.0004 

-.0021 

Inch. 
+.0028 
-.0007 
-.00045 
-.00076 

2  i  n  slice 

3  In  slice 

1  4  detached -- --  - - 

1 

SECOND  TO  THIRD  PHASE 

m 

2  detached 

+.0024 
-.0002 

+.0026 
-.0041 

+.0025 
-.00216 

3  detached 

E. 

FIR.ST  TO  THIRD  PHASl 

1  2  detached 

+.0017 
-.0007 

+.0019 
-.0045 

+.0018 
-.0026 

8  detached 
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INTERNAL   8TBA1NS   IN   GUN   KORGINGS. 


Tube  11791  B,. 
Breech  Slice. 
(f"  discard.) 
State  of  internal  strains  and  stresses  at  different  phases  of  the  .slice. 

SLICE   INTACT. 


Interior  diameter  of  slice,  4".81;  exterior  diameter  of  slice,  10". 44. 


Rings. 


Present 

mean 

diameters. 


I  Inches. 

1 4.9632 

2 1  5.66486 

3 9.65075 

4 10.2954 


Strains. 


Tendon.  '  ^^ST 


Inch. 


Inch. 
.00385 
.00095 


.0031 
.00415 


Stresnes  per  square 
inch. 


Tension. 


Comprea- 
sion. 


Pounds. 


9,600 
12,100 


Pounds. 

23,300 

5,000 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".  5;  exterior  diameter  of  slice,  9".  8. 


Rings. 


1  detached. 

2 

3 

4  detached. 


Present 

mean 

diameters. 


Inches. 
4.96705 
5.66365 
9.65045 
10.29125 


Strains. 


Tension. 


Inch 


0028 


Compres- 
sion. 


Stresses  per  square 
inch. 


Tension. 


Jnch. 


Poundf. 


Compres- 
sion. 


Pounds. 


00165 


8,700 


8.700 


RINGS  ALL  DETACHED. 


2  detached 

5.6653 
9.64765 

3  detached 

• 

1 

INTERNAL   STRAINS   IN   GUN   FORGINGS. 
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Breech  Slice. 

Interior  diameter,  4".  81;  exterior  diameter,  10".  44. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

A. 

B.              Mean. 

1 

1 

Inches. 
4.9587 
5.6657 
9.6562 

10.2928 

Inches. 
4.9677 
5.6630 
9.6453 

10.2980 

Inches. 
4.9632 
5.66435 
9.65075 
10.2954 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Diameters. 


Rings. 


A. 


1  detached 
•> 


4  detached 


Inches. 
4.9623 
5.6660 
9.6558 

10.2880 


B. 


Inches. 
4.9718 
5.6623 
9.6451 

10.2945 


Mean. 


Inches. 
4.96705 
5.66365 
9.65045 
10.29125 


RINGS  ALL  DETACHED. 


2  detached 

3  detached 


5.6666 
9.6528 


5.6640 
9.6425 


5.6658 
9.64765 


Breech  strains  released. 


2  detached 

3  detached 


Rings. 

Diameters. 

» 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0036 

-.0007 

-.0004 

-.0048 

Inch. 

+.0041 

-.0007 

-.0002 

-.0085 

Inch. 
+.00385 
-.0007 
-.0003 
-.00415 

1 

2  in  slice 

3  in  slice 

4  detached -- - 

SECOND  TO  THIRD  PHASE. 


+.0016 
-.0030 


+.0017  1  +.00165 
-.0026  I  -.0028 


FIRST  TO  THIRD  PHASE.     - 


2deuched  .. 
8  detached .. 


+.0009 
-.0084 


+.0010 
-.0028 


+.00095 
-.0031 
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INTERNAL   STRAINS   IN   GUN    FORGINGS. 


Tube  11791  B,. 

Muzzle  Slice. 

(f"  discard.) 

Bore  eccentric.      Ring  4,   minimum    thickness,  ".15;    maximum 
thickness,  ".32. 
State  of  internal  sti*ains  and  stresses  at  different  phases  of  the  slice. 

4 

Slice  Intact. 
Interior  diameter  of  slice,  4".17;  exterior  diameter  of  slice,  8".62. 

3   4 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Co'  ipres- 
sion. 

inch. 
.0837 
.00005 

Tension.  |  <^P^ 

1 

Inches. 

4.3272 

5.14086 

7.1444 

8.27866 

Inch. 

1 

Poundf.    '    Pounds. 
26.  eoo 

2 

5!600    1 

8 

.00276 
.0082 

'11,800    ' 1 

4 

11,600     

J 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".0;  exterior  diameter  of  slice,  7". 3. 


3.  ^ 


Rings. 


1  detached 

2 

8 

4  detached. 


Present 
mean 
diameters. 


Inches. 

4.8309 

6.14875 

7.1439 

8.27635 


strains. 


Tension. 


Inch, 
*.*  66225" 


Compres- 
sion. 


Inch. 
*.*66i55" 


stresses  per  square 
inch. 


Tension. 


Compres- 
sion. 


Pounds.    I    Pounds, 


9,400 


9,000    I 


RINGS  ALL  DETACHED. 


2  detached 
8  detached 


5.1603 
7. 14165 


INTERNAL   STRAINS   IN   GUN   F0RGING8. 
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Muzzle  Slice. 

Interior  diameter,  4'M7;  exterior  diameter,  8". 62. 
Onginal  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

A. 

Inches. 
4.3276 
5.1493 
7.1438 
8.2796 

B. 

Mean. 

1 

^. ........ 

Inches. 
4.3269 
6.1494 
7.1450 
8.2776 

Inches. 

4.3272 

6.14935 

7.1444 

8.27855 

■> 

:\ 

4 ,-- 

Rings  1  and  4  detached;  rings  2  and  8  in  the  slice. 


Kings. 

Diameters. 

A. 

Inches. 
4.3288 
6.1485 
7.1433 
8.2838 

B. 

Mean. 

1  detached                                        .  .         ... 

Indies. 
1.8330 
5.1490 
7.1445 
8.2669 

Inches. 
4.3309 
5. 14875 
7.1439 
8.27536 

2 

3 

4  decacbed 

PINGS  ALL  DETACHEE 

5.1507 
7. 1421 

2  detached .' 

3  detached 

5.1499 
7.1412 

5.150S 
7. 14166 

Muzzle  strains  i-eleased. 


I  2  detached 
I  3  detached 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0018 

-.0008 

-.0006 

+.0042 

Inch, 

+.0061 

-.0004 

-.0005 

-.0106 

Inch. 

+.0087 

-.0006 

-.0006 

-.0082 

21ntlice 

3  In  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


+.0022 
-.0012 


+.0009 
-.0083 


+.00156 
-.00225 


FIRST  TO  THIRD  PHASE. 


2  detached 

3  detached 


+.0014 
-.0017 


+.0005 
-.0088 


+.00095 
-.00276 
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INTERNAL   STRAINS   IN   GUN    FORGINGS. 


Tube  11791  B^. 
Breech  Slice. 
State  of  internal  stmins  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".79;  exterior  diameter  of  slice,  10".4<J. 


.--— -^ 

A-n-"" — 

II  1 

I.J..J1      .    . 

1 1  1 

Rings. 


1. 
2. 
3. 
4. 


Present 

mean 

diameters. 


Strains. 


j     Stresses  per  square 
inch. 


Tension.  1  ^omP"* 


Tendon.      Compre* 


Inches. 
4.91695 
5.64855 
9.6499 
10.2825 


Inch. 


.0048 


Inch, 
.0052 

Pounds. 

Pounds. 
31,700 

.00445 

23,600 

i4,966 

"'"**66i2'*' 

3,500 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".50;  exterior  diameter  of  slice,  9". 80. 


.?    4 


Rings. 

Pre«!ent 

mean 

diameters. 

Strains. 

Stresses  per  square 
Inch. 

1 

Tension. 

Compres- 
sion. 

Tension. 

1 

Compres- 
sion. 

i 

1  detached 

Inches. 
4.92215 
5.6472 
9.64915 
10.2837 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

.   .0058 

80,800 

8 

.00405 

12,600 

4  detached 

1 

RINGS  ALL  DETACHED. 


2  detached 

5.6580 
9.6451 

8  detached 
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Breech  Slice. 

Interior  diameter,  4".79;  exterior  diameter,  10".4:6. 
Original  diameters  of  rings  in  the  slice. 


Ringf}. 

• 

• 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.9149 
5.6508 
9.6465 

10.2767 

Inches. 
4.9190 
5.6468 
9.65S8 

10.2888 

Inches. 
4.91695 
5.64855 
9.6499 
10. '2825 

2 

3 

4 - --- 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rinsrs. 

( 

Diameters. 

A. 

B. 

Mean. 

1  detached - 

Inches. 
4.9196 
5.649:^ 
9.6456 

10.2799 

Inches. 
4.9247 
5.6451 
9.6527 

10.2875 

Inches. 
4.92215 
5.6472 
9.64915 
10.2887 

2 

i 

3 

4  detached     .,  .. 

< 

RINGS  ALL  DETACHED. 


2  detached 
S  detached 


Breach  strains  released. 


Rings. 

Diameters. 

1 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0047 

-.0015 

-.0009 

+.0032 

Inch. 

+.0067 

-.0012 

-.0006 

-.0006 

Inch. 
+.0052 
-.00185 
-.00075 
+.0012 

2infilice 

3  In  slice 

4  detached - -- 

SECOND  TO  THIRD  PHASE 


2  detached 

3  detached 


+.0059 
-.0028 


+.0057 
-.0058 


+.0O58 
-.00405 


FIRST  TO  THIRD  PHASE. 


2  detached 
S  detached 


+.0044 
-.0037 


+.0045 
-.0050 


+.00445 
-.0048 
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INTERNAL   STRAINS   IN    GUN   FOROINGS. 


Tube  11791  B^. 

Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

slice  intact. 
Interior  diameter  of  slice,  4".20;  exterior  diameter  of  slice,  8".60. 


;?  A 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 
Pounds, 

Compres- 
sion. 

pQUTnd*. 
28,100 
16,100 

1 

Jnche». 
4.8328 
5.1447 

Inch, 

Inch. 
.00405 
.00275 

2 

3 

7.1425 

.0036 
.00185 

15,100 
6,700 

4 ;       8. 3404B 

1 

Rings  ]  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5". 00;  exterior  diameter  of  slice,  7".30. 


Rings. 


1  detached. 

2 

3 

4detaciied. 


I 

Present 
mean      i 
diameters. , 


Strains. 


Tension. 


Inches. 

4.33635 

5.1440 

7.1422 

8.3386 


Inch. 


.0033 


Compres- 
sion. 


Inch. 


.00845 


Stresses  per  square 
incti. 


Tension.   I  ^ipP"**  ' 


1 

Pounds.    '    Pounds. 


13,900 


2U.100 


RINGS  ALL  DJETACHED. 


2  detached 

5. 14745 

..        .   !                              i 

3  detached 

7.138» 

1               ' 

1               1 
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Muzzle  Slice. 

Interior  diameter,  4".  20;  exterior  diameter,  8". 60. 
Original  diameters  of  rings  in  the  slice. 


Ring8. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.3335 
5.1433 
7.1420 
8.8406 

Inches. 
4.3311 
5.1461 
7.1430 
8.3403 

Inches. 
4.3823 
5. 1447 
7.1425 
8.34015 

•> 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

\ 

A. 

B. 

Mean. 

1  detached - - 

Inches. 
4.8870 
5.1428 
7.1414 
8.3444 

Inches. 
4.8357 
5. 1457 
7.1480 
8.8328 

Inches. 

4.83635 

5.1440 

7.1422 

8.3886 

2 

3 

4  detached 

RINGS  ALL  DETACHED 

1 

2  detached ,       5.1460 

Sdetached j       7.1385 

Muzzle  strains  released. 


1  detached 

2  In  dice  .. 

3  in  slice.. 
i  detached 


Rings. 


A. 


Inch. 

+.0035 

-.0010 

-.0006 

+.0038 


Diameters. 


B. 


Inch. 
+.0046 
-.0004 
.0000 
-.0075 


Mean. 


Inch. 
+.00405 
-.0007 
-.0008 
-.00185 


SECOND  TO  THIRD  PHASE. 


2  detached 

3  detached 


+.0087 
-.0029 


+.0082 
-.0037 


+  .00845 
-.0083 


FIRST  TO  THIRD  PHASE. 


2  detached 

3  detached 


H.  Doc.  508- 


+.0027 
-.0085 


+.0028 
-.0037 


20 


+.00275 
-.0086 
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INTERNAL   STRAINS   IN   GUN   FORGINGS. 


Tube  11791  B^. 
After  annealing  at  660°  F. 

Breech  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter  of  slice,  tlr".76;  exterior  diameter  of  slice,  10". 43. 


3    4 


Present 

mean 

diameters. 


Inches. 
4.8990 
5.64625 
9.65745 
10.28585 


strains. 


Tension. 


Inch. 


Compres- 
sion. 


Inch, 
.0037 
.0034 


.00305 
.00055 


Streisses  per  square 
inch. 


Tension.  ,  Compres- 


Pounds. 


9,500 
1,600 


Pound*.    I 
22.700    ' 

18.100    I 


.1 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  6". 50;  exterior  diameter  of  slice,  9".  80. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 

inch.               1 

1 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
■  sion. 

1 
1  detached 

Inches. 
4.9027 
5.6449 
9.65675 
10.2848 

Inch. 

/?i^^.          Potinds.        Pounds. 
I ' 

2 

.00475 

25.200 

3 

.00235 

7.306"' 

4  detached 



1 t 

R 

INGS  ALL 

DJiT  ACHED. 

2  detached 

5.64865 
9.6544 

3  detached 

.>>.•....... 

INTERNAL   STRAINS   IN    GUN   FORGINGB. 
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Breech  Slice. 

Interior  diameter,  tlr".76;  exterior  diameter,  10".43. 
Orig-inal  diameters  of  rings  in  the  slice. 


Rfng». 


1... 
2... 
3... 
4... 


Inches. 
4.8989 
5.6449 
9.6606 

10.2858 


Diameters. 


Inches. 
4.8991 
5.6476 
9.6543 

10.2849 


Mean. 


Inchet, 
4.8990 
5.64625 
9.65745 
10.28585 


Rin^  1  and  4  detached;  rings  2  and  8  in  the  slice. 


Rings. 

Diametera. 

A. 

B. 

Inches. 
4.9080 
5.6465 
9.6537 

10.2806 

Mean. 

I 

1  detached 

Inchei. 
4.9024 
5.6483 
9.6598 

10.2888 

Inches. 
4.9027 
5.6449 
9.65675 
10.2848 

o 

'  3":::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

3  detached 


5.6488 
9.6578 


5.6505 
9.6510 


5.64965 
9.6544 


Breech  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Inch. 
+  .0039 
-.0011 
-.0006 
-.0041 

Mean. 

1  detached 

____^.__^_            •«_«»»-._                                       _ 

Inch. 
+.0035 

Inch. 
+.0087 
-.00185 
-.0007 
-.00055 

2  in  slice 

-.0016 
-.0008 
+.0080 

3  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 

2  detached 

• 

+  .0055 
-.0020 

+  .0040 
-.0027 

+.00475 
-.00235 

3  detached 

• 

FIRST  TO  THIRD  PHASE. 

1 
2  detached 

+.0089 
-.0028 

+.0029 
-.0033 

+.0034 
-.00305 

8  detached 

!. 

308 


INTERNAL   STRAINS    IN    GUN   FORGINGS. 


Tube  11791  B,. 

Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

slice  intact. 
Interior  diameter  of  slice,  4'M8;  exterior  diameter  of  slice,  8".  62. 


Rings. 


I    Present 
'      mean 
I  diameters. 


Strains. 


Stresses  per  jiqiiare 
inch. 


Tension. 


Compres-  ,  Tension    '  Compres- 
sion. ien»ion.  ^^^^^ 


1. 
2. 
3. 
4. 


Inches. 
4.82185 
5. 1477 
7.1474 
8.87426 


1 

Inch. 

Inch. 
.00375 
.0008 

Pounds. 

Pounds. 

26,000 

4.700 

.00225 

9,400 

I 

.00195 

............ 

7.000    ' 

'          , 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5". 00;  exterior  diameter  of  slice,  7".30. 


Ringx. 

Present 

mean 

diameters. 

1  detached  . 
2 

Inches. 
4.8256 

5. 14675 

3 , 

7.1466 

4  detached  . 

8. 8762 

strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

Inch. 

Inch. 

Pounds. 

Pounds.    1 
1 

.00175 

10.200    > 

.00145 

*6,i66 

............1 

1 

"      i 

RINGS  ALL  DETACHED. 


2  detached 

5.1486 

1 

1 

3  detached 

7. 14515 

! 

INTERNAL   STRAINS   IN   GUN   FORGINGS. 
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Muzzle  Slice. 

Interior  diameter,  4'M8;  exterior  diameter,  8".  62. 
Original  diameters  of  rings  in  the  slice. 


1. 

2. 
4. 


Rings. 


A. 


Inches. 
4.S201 
5.1477 
7.1488 
8.3742 


DIameteTS. 


B. 


Inches. 
4.8283 
5.1477 
7.1460 
8.8748 


Mean. 


Inches. 

4.32185 

5.1477 

7.1474 

8.87425 


Kings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


1  detached 

2 

.3 

4  detached 


Diameters. 


Rings. 


I  . _. 

A. 


Inches. 
4.3232 
5.1468 
7.1480 
8.8731 


B. 


Indies. 
4.3280 
5.1467 
7.1462 
8.8798 


Mean. 


Inches. 
4.3256 
5. 14675 
7.1466 
8.3762 


RINGS  ALL  DETACHED. 


I   2  detached 
,   3  douched 


5.1485 
7.1462 


5.1485 
7.1441 


5.1485 
7. 14515 


Muzzle  strains  released. 


I  detached. 
2 In  Mice... 
3 In  slice... 
4  detached. 


Rings. 


A. 


Inch. 

+.0028 

-.0009 

-.0008 

-.0011 


Diameters. 

B. 

Inch. 
+.0047 
-.0010 
-.0008 

+.0050 

Mean. 



Inch. 
+.00875 
-.00095 
-.0006 
+.00196 

SECOND  TO  THIRD  PHASE. 


2  detached 

8  detached .». 


+.00175 
-.00146 


FIRST  TO  THIRD  PHASE. 


2  detached. 
S  detached. 


+.0006 
-.0026 


+.0006 
-.0019 


+.0008 
-.00225 
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INTEENAL   STRAINS   IN   GUN    FOBGINGS. 


Tube  11791  B,. 

Breech  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

slice  intact.  • 
Interior  diameter  of  slice,  4".  77;  exterior  diameter  of  slice,  10".  46. 


rr-rr 

II  1 

1    n 

II  i 

• 

Rings.. 

Present 

mean 

diameters. 

1 

Inches. 
4.92875 

2 

5.6460 

8 

9.6463 

4 

10.2899 

Strains. 


Tension. 


Inch. 


.0051 
.00145 


Compres- 
sion. 


1 

Stresses  per  square     / 
inch.  I 


Tension.      Compr«. 


Inch. 
.0072 
.0080 


Pnundg. 


I^mnffs. 
43.800 

15.900 


16,800 
4,200 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5". 5;  exterior  diameter  of  slice,  9". 8. 


J    ^ 


Rings. 


1  detached 

2 

3 


Present 

mean 

diameters. 


Inchet. 
4.93595 
5.64465 
9.6454 
4detached lo!2884o 


strains. 


Tension. 


Inch. 


.0045 


Inch. 


Stresses  per  square 
inch. 


"^SSr  I  Tendon. 


Compres- 
sion. 


Pounds. 


Pounds.    I 


.00435 


14,001) 


23,100 


RINQS  ALL  DETACHED. 


2  detached 5. 6490 

1 

3detached 9.6409 

................... ......i.«.......... .... 

i 

1                  '"                   

INTERNAL   8TBAIN8   IN    GUN   FORGINGS. 


311 


Breech  Slice. 

Interior  diameter,  4".77;  exterior  diameter,  10".46. 
Original  diameters  of  rings  in  the  slice. 


Rings  1  and  4  detached;  rings  2  and  8  in  the  slice. 


Rings. 

Diameters. 

1 

A. 

B. 

Mean. 

Inches. 
4.92876 
5.6460 
9.6463 
10.2899 

1 

Inches. 
4.9305 
5.6435 
9.6475 

10.2919 

Indies. 
4.9270 
5.6485 
9.6451 

10.2879 

fl 

i.. '...'..'.'.'.. v....... '..'..'.'.'. '. '.'. 

■1 

KingH. 

A. 

Diametera. 

B. 

Mean. 

I    1  detached 

Indus. 
4.9884 
5.6426 
9.6470 

10.2822 

Inches. 
4.9685 
5.6467 
9.6488 

10.2947 

Inches. 
4.93595 
5.64465 
9.6454 
10.28845 

2 

3 

4  detacbed 

RINGS  ALL  DETACHED. 


2  detached. 

3  detached. 


5.6468 
9.6419 


Breech  strains  released. 


Rings. 

Diameters. 

I 

A. 

B. 

Mean. 

'  I  detached 

ItuA. 

+.0079 

-.0009 

-.0005 

-.0097 

Inch. 

+.0065 

-.0018 

-.0018 

+.006« 

Inch. 
+.0072 
-.00135 
-.0009 
-.00146 

2inillce 

1  3  In  slice 

'  4del»phed    ,. .  .       . 

SECOND  TO  THIRD  PHASE. 


2  detached. 

3  detached. 


+  .0042 
-.0061 


+.0045 
-.0039 


+.00435 
-.0045 


FIRST  TO  THIRD  PHASE. 


2  detached. 
8  detached. 


+.0033 
-.0056 


+  .0027 
-.0062 


+.0030 
-.0054 
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INTERNAL   STRAINS   IN   GUN   FORGINGS. 


Tube  11791  B,. 

Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

slice  intact. 
Interior  diameter  of  slice,  4".29;  exterior  diameter  of  slice,  8".60. 


Rings. 


1. 
2. 
3. 
4. 


Present 

mean 

diameters. 

strains. 

Tension. 

Compres- 
sion. 

Inches. 

4.4610 

5.14595 

7.1545 

8.2988 

Inch. 

Inch. 
.0063 
.0028 

.00485 
.00155 

etreases  per  square 

inch.  I 


Tension. 


Pounds. 


20,300 
5,600 


Compres- 
sion. 


Pounds. 
42,400 
16.300 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5":  exterior  diameter  of  slice,  7".  3. 


a  u J 


Rings. 

Present 

mean 

diameters. 

Strains. 

stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion.     \ 

1  detached 

Inches. 

4.4673 

5.14565 

7.15435 

8.29725 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

.0031 

18,100    1 

3 

.0047 

19,700 

4  detached 

. 

RINGS  ALL  DETACHED. 


2  detached 

5. 14876 

1 

1 
1 

8  detached 

7.14965 

............ 

IirrEBNAL   STRAINS   IK   GUN    F0BGING8. 
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Muzzle  Slice. 


Interior  diameter,  4".  29;  exterior  diameter,  8".  50. 
Original  diameters  of  rings  in  the  slice. 


Rings. 


1. 
2. 
3. 
4. 


Diameters. 


Inches. 
4.4655 
5.1489 
7.1494 
8.3020 


Inches. 
4.4566 
5.1480 
7.1596 
8.2956 


Inches. 
4.4610 
5.14595 
7.1545 

8.2988 


Rin^  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

1 

Diameters. 

Mean. 

A, 

B. 

1 
1  detached 

Inches. 
4.4716 
5.1438 
7.1489 
8.8043 

Inches. 
4.4680 
5.1480 
7.1598 
8.2902 

Inches. 

4.4678 

5.14565 

7.15435 

8.29725 

2 

t    3 

'    4  detached 

1 

KINGS  ALL  DETACHEr 

5.1502 
7. 1442 

5.1478 
7. 1551 

2detacbed 

Sdetached 

....        ...       • 

5.14875 
7.14965 

Muzzle  strains  released. 


1  detached. 
2 in  slice... 
3 in  slice... 
4  detached. 


Kings. 


Diameters. 


A. 


Inch. 

+.0061 

-.0006 

-.0006 

+.0023 


B. 


Inch. 
+.0065 
.0000 
+.0002 
-.0054 


Mean. 


Inch. 
+.0063 
-.0003 
-.00015 
-.00156 


SECOND  TO  THIRD  PHASE. 


2  detached. 

3  detached. 


+.0069 
-.0047 


-.0007 
-.0047 


+.0081 
-.0047 


FIRST  TO  THIRD  PHASE. 


2  detached. 

3  detached. 


+.0063 
-.0052 


0007    I     +.0028 
0045         -.00485 


314 


INTERNAL   STRAINS   IN   GUN    FORGINaS. 


Tube  11794  Bj. 
Breech  Slice. 
(I"  discard.) 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".  75;  exterior  diameter  of  slice,  10". 45. 


3  A 


1. 

•2. 
3. 
4. 


RingH. 


Present 

mean 

diameters. 


Inches. 
4.9100 
5.65855 
9.6488 
10.2982 


Strains. 


Tension. 


Compres- 
sion. 


Inch, 


Inch. 
.0051 
.00145 


.00405 
.00155 


Stresses  per  square 
inch. 


Tension. 


Compres-  | 
sion. 


Pounds. 


I 


12,600 
4,500 


!       81.200 
7,700 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".  5;  exterior  diameter  of  slice,  9". 8. 


Rings. 

Present 

strains. 

1 
stresses  per  square 
inch. 

meau 
diameters. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
4.9151 
5.6528 
4. 64775 

Inch. 

1 
Inch.      1    Pmmds. 

r 

1 

Pound*. 

2 

.0027     1 1        14..W0 

8 

.0030 

9,800 


1 

4  detached 

10.29665 



1 

1 

RINGS  ALL  DETACHED. 


2  detached 

5.6550 
9.64475 

1 

I 

1 

8  detached 

1 

1 
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Bbeech  Slice. 

Interior  diameter,  4". 75;  exterior  diameter,  10".45. 
Original  diameters  of  rings  in  tlie  slice. 


Rings. 

1 

Diameters. 

A. 

B. 

Mean. 

1 

'Inches. 

4.9081 

5.6501 

9.W78 

10.2918 

1 

Inches. 
4.9119 

Inches. 
4.9100 

2 , 

5.6570    ,      5.65855 
9.6496          9.6488 
10. 3016         10. 2982 

3 

4 

Kings  1  and  4  detached;  rings  2  and  B  in  the  .slice. 


Rings. 


1  detached 

2 

3 

4  detached 


A. 

Diameters. 

1 

B. 

1 

Mean. 

Inches. 
4.9116 
5.6485 
9.6465 

10.3065 

1     Inches. 

4.91H<> 

5.6561 

9.6490 

10.2868 

Inches. 
4.9151 
5.6523 
9.64775 
10. 29665 

RINGS  ALL  DETACHED. 


l  detached 

5.6516 
9.6469 

5.6584 
9.6426 

5.6550 
9.64475 

3  detached 

Breech  strains  released. 


Rings. 


1  detached. 
2 in  slice... 
Sin  slice... 
4  detached. 


Inch. 

+.0086 

-.0016 

-.0018 

+.0117 


Indi. 

+.0067 

-.0009 

-.0006 

-.0148 


Inch, 
+.0051 
-.00125 
-.00105 
-.00155 


SECOND  TO  THIRD  PHASE. 


2  detached. 

3  detached. 


+.0061 
+.0004 


+.0023 
-.0064 


+.0027 
-.0080 


FIRST  TO  THIRD  PHASE. 


2  detached. 

3  detached. 


+.0015 
-.0009 


+.0014 
-.0072 


+.00145  • 
-.00405 
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INTERNAL   STRAINS   IN   GUN   FOBOINQS. 


Tube  11794  B^. 
Muzzle  Slice. 
(I"  discard.) 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice, 

SLIOE   INTACT. 

Interior  diameter  of  slice,  4". 17;  exterior  diameter  of  slice,  8".53- 


'    Riiigs. 

Present 

mean 

diameters. 

- 

Inchei. 
4.84275 

2 

6.15605 

8 „ 

7.1504 

4 

8.3875 

Strains. 


Stresses  per  square 
Inch. 


Tension. 

Compres- 
sion. 

Tension. 

Inch. 

Inch. 
.0047 

Pounds. 

.00025 
.0021 

1,400 

8,800 

18,100 

.00505 

Compres- 
sion. 


Pound*. 
82,500 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  6".0;  exterior  diameter  of  slice^  7". 3. 


3    4 


Rings. 

Present 

mean 

diameters. 

Strains.                  ^^'^^h  **''*™ 

1 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
4.34746 
5.15505 
7. 1497 
8.38246 

Inch. 

Inch. 

PmindB. 

Poundi. 

2 

.00075 

4,400 

3 

.0014 

5,900 

4  detached 

1 

RINGS  ALL  DETACHED. 


2  detached 

6.1658 
7.1488 

3  detached 

"*•• 

IKTEBNAL   8TBAINS   IN   GUN   FORGrNOS. 
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Muzzle  Slice. 

Interior  diameter,  4'M7;  exterior  diameter,  8". 53. 
Original  diameters,of  rings  in  tlie  slice. 


Rings. 

Dlametero. 

A. 

B. 

Mean. 

1 

• 

• 

Inehes. 
4.3486 
6.1572 
7.1492 
8. 8oW 

Inches, 
4.8419 
5.1649 
7. 1616 
8.8851 

Inches. 

4.84275 

5.16605 

7.1604 

8.8875 

2 

3 

4 

fiings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


1  detached 

2 

3 

4  detached 


Rings. 


Diameters. 


A. 


Inches. 
4.3484 
5.1562 
7.1484 
8.8886 


RINGS  ALL  DETACHED. 


B. 


Inches. 
4.3465 
6.1689 
7.1510 
8.8818 


Mean. 


Inches. 

4.34745 

6.15505 

7.1497 

8.88246 


2  detached 

3  detached 


5.1567 
7. 1472 


5.1549 
7.1494 


5.1558 
7.1488 


Muzzle  strains  release 


I  detached 
2in  slice... 

3  in  slice... 

4  detached 


Rings. 


Inch. 

+.0048 

-.0010 

-.0008 

-.0063 


Diametem. 


B. 


Inch. 

+.0046 

-.0010 

-.0006 

-.0038 


SECOND  TO  THIRD  PHASE. 


Mean. 


Inch. 
+.0047 
-.0010 
-.0007 
-.00606 


2  detached 

3  detached 


+.0005    I 
-.0012    I 


+.0010 
-.0016 


+.00075 
-.0014 


FIRST  TO  THIRD  PHASE. 


2  detached 
S  detached 


.0005 
.0020 


.0000 
-.002? 


-.00025 
-.0021 
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INTERNAL   8TBA1N8    IN   GUN   FOBGINGS. 


Tube  11794  B^. 

■ 

Breech  Slice. 
State  of  internal  strains  and  stresses  at  differei^t  phases  of  the  slice. 


SLICE   INTACT. 

Interior  diameter  of  slice,  4". 77;  exterior  diameter  of  slice,  10". 41. 

3        * 


Rings. 

Present 

mean 

diameters. 

1 

Inches. 
4.9221 

2 

5.64085 

S 

9.64315 

4 

10.2678 

Strains. 


Stresses  per  square 
inch. 


Tension. 


Compres- 
sion. 


Tension. 


Compres- 
sion.     ' 


Inch. 


.00695 
.0027 


Inch. 
.0077 
.0044 


PowuUi. 


21.600 
7,900 


Pound*. 

47,01X1 
23.4410 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".  5;  extericJr  diameter  of  slice,  9".  8. 


icra 


Rings. 


1  detached. 

2 

3 

4  detached. 


2  detached. 

3  detached. 


I 


Strains. 


Present 

mean. 

diameters. 


I 


Xenrion.  '  Comp«»- 


stresses  per  square 
inch. 


Tension. 


Compre^ 
sion. 


Inches. 
4.9296 
5.63945 
9.6420 
10.2661 


Inch. 
'".'0058' 


Inch. 
*.'6o58" 


Pounds. 

"is.'ooo* 


Pounds.  I 

J 

"w'goo'l 


RINGS  ALL  DETACHED. 


5.64525    |. 
9.6362       . 
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Bkeech  Slice. 

Interior  diameter,  4".77;  exterior  diameter,  WAl 
Ori^nal  diameters  of  rings  in  the  slice. 


r 

\ 

Rings. 

Diameters. 

• 

A. 

B. 

Mean. 

t 

'    1 

Iiuhes, 
4.9297 
5.6396 
9.6874 

10.2711 

Inches, 
4.9145 
6.6421 
9.6489 

10.2645 

Inches, 
4.9221 
.5.64085 
9.64S1S 
10.2678 

2 

3 

,    4 

1 

Rin^  1  and  4  detached;  rings  2  and  3  in  the  slice. 


1  detached 

o 

4  detached 


Rings. 


A. 


RINGS  ALL  DETACHED. 


Inches, 
4.9372 
5.6380 
9.6358 

10.2759 


Diameters. 


B. 


Inches, 
4.9224 
5.6409 
9.6482 

10.2543 


Mean. 


Inches. 
4.9298 
6.6.3945 
9.6420 
10.2651 


2  detached 

3  detached 


Breech  strains  released. 


Rings. 

1 

Diameters. 

A. 

B. 

Inch. 

+.0079 

-.0012 

-.0007 

-.0102 

Mean. 

Inch, 
+.0077 
-.0014 
-.00115 
-.0027 

I  detach 

Inch, 

+.0075 

-.0016 

-.0016 

+.0048 

2  in  slice 

,   3  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 

2detached +.0061 

Sdetached I      -.0073 

_  _    I  

FIRST  TO  THIRD  PHASE. 

2  detached I      +.0046 

Sdetached -.0089 


+.0065 
-.0043 


+.0068 
-.0068 


+.0043 
-.0050 


+.0W4 
-.00695 
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INTERNAL   STRAINS   IN   GUN   FOBGINGS. 


Tube  11794  B.. 

Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

slice  intact. 
Interior  diameter  of  slice,  4". 27:  exterior  diameter  of  slice,  8".  53. 


Rings. 

PKsent 

Strains. 

Stresses  per  aqu&re 
inch. 

diameters. 

Tension. 

Compres- 
sion. 

Tension. 

Compres-  ' 
sion. 

1 

Inches.  • 

4.80715 

5.1409 

7.1489 

8.34596 

Inch. 

Inch. 

.00605 

.00085 

Pounds. 

PoutuU. 

42,100 

5,000 

2 

3 

.00345 

14,500 

4 

.00065 

2,900 

Kings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  the  slice,  5";  exterior  diameter  of  the  slice,  7". 3. 


itJ 


Rings. 

Present 

mean 

diameters. 

Strains. 

stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Gompres-  • 
sion. 

1  detached 

Inches. 
4.3132 
5.1398 
7. 14815 

IncfL 

Inch. 

Pounds. 

Pounds. 

2 

.00195 

■"**ii;466 

8 

.0027 

11,800 

4  detached 

8.3466 

1 

RINGS  ALL  DETACHED. 


2  detached 

5. 14175 
7.14545 

1 
............1............ 

1 
1 

3  detached 

■*•* ..|.. .......... 
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Muzzle  Slice. 

Interior  diameter,  4".  27;  exterior  diameter,  8".  63, 
Original  diameters  of  rings  in  the  slice. 


Rings. 

r 

Diameters. 

1 

1 

A. 

B. 

Inches. 
4.3091 
5.1445 
7.1469 
8.3457 

Mean. 

1 

Inches. 
4.305J 
5. 1373 
7.1609 
8.3462 

Inches. 
4.80715 
5.1409 
7. 1489 
8.84595 

o 

3 

4 

Kings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

! 

A. 

B. 

Mean. 

1  detached 

Inches, 
4.3110 
5.1855 
7.1495 
8.3642 

Inches. 
4.3154 
5.1441 
7.1468 
8.8290 

Inches. 

4.3132 

5.1398 

7.14815 

8.3466 

2 

3 

4  detached 

1 

RINGS  ALL  DETACHED. 


;  2  detached 
'  3  detached 


5.1381 
7.1468 


5.1454 
7. 1441 


5.14175 
7.14545 


Muzzle  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

* 
1  detached 

Inch. 

+.0058 

-.0018 

-.0014 

+.0180 

Inch. 
+.0063 
-.0004 
-.0001 
-  .0167 

Inch. 
+.00605 
-.0011 
-.00075 
+.0(XM» 

2iD  slice 

Sin  slice 

K  detached 

SECOND  TO  THIRD  PHASE. 


2  detached 
S  detached 


+.0026 
-.0027 


+.0018 
-.0027 


+.00196 
-.0027 


FIRST  TO  THIRD  PHASE. 


2  detached 
S  detached 


+.0008 
-.0041 


+.0000 
-.0028 


+.00065 

-.00845 
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INTEBNAL    STRAINS   IN    GUN   FORGINGS. 


Tube  11794  B^. 

Bbeech  Slice. 

After  annealing  7  feet  of  breech  end  at  665^  F. 

State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 


SLICE   INTACT. 


Interior  diameter  of  slice,  4". 76;  exterior  diameter  of  slice,  W\4A. 

3   ± 


r 

Present 

mean 

diameters. 

Strains.         x 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

jTichet. 
4.89685 
5.6485 
9.65925 
10.2881 

Inch, 

Inch. 
.0042 
.00295 

Pounds. 

Poundt. 
25,700 
15,700    1 

.00295 
.0013 

9,200 
3,800 

1 

1 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  6".50;  exterior  diameter  of  slice,  9".80. 


3     4 


Blngs. 

• 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inche», 
4.90106 
5.64725 
9.6588 
10.2868 

Inch. 

Inch. 

Pounds. 

Pmoidt. 

2 

.0042 

22,300 

3 

.0020 

6,200 

4  detached 



1 

RINGS  ALL  DETACHED. 


2  detached 

5.65145 
9.6563 

1 

8  detached 

1 

INTERNAL    STRAINS  tN   GUN   FORGINGS. 
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Breech  Slice. 

Interior  diameter,  4".76;  exterior  diameter,  10".44. 
Original  diameters  of  rings  in  the  slice. 


1 

Diameters. 

A. 

B. 

Mean. 

'    I 

Inches. 
4.8936 
5.6170 
9.6596 

10.2943 

Inches. 
4.9001 
5.6500 
9.6589 

10.2819 

Inchet. 
4.89685 
5.6485 
9.65925 
10.2881 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


• 

Rings. 

Diameters. 

A. 

B. 

Indies. 
4.9046 
5.6490 
9.6581 

10.2838 

Mean. 

!   1  detached 

Inches. 
4.8975 
5.6455 
9.6585 

10.2898 

Inchn. 
4.90105 
5.64725 
9.6583 
10.2868 

i   2 

:   3 

'   4  detached 

i 

RINGS  ALL  DETACHED. 


2  detached. 

3  detached. 


5.6499 
9.6574 


5.6530 
9.6562 


5.65145 
9.6563 


Breech  strains  released. 


Rings. 

1 

Diameters. 

A 

B 

Mean. 

1   1  detached 

Inch. 

+.0039 

-.0015 

-.0011 

-.0045 

Inch. 
+  .0045 
-.0010 
-.0008 
+.0019 

Indi. 
+.0042 
-.00125 
-.00096 
-.0013 

'  2  in  slice 

3  in  slice 

4  detached 

2  detached. 

3  detached. 


SECOND  TO  THIRD  PHASE. 


FIRST  TO  THIRD  PHASE. 


2  detached. 

3  detached. 


+;0a29 
-.0022 


+  .0080 
-.0087 


+.00295 
-.00295 


324 


INTEBNAL   STBAIN8   IN   GUN   F0RGING8. 


Tube  11837  B3. 
Bbeech  Slice. 
State  of  internal  strains  and  stresses  at  dilferent  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".  73;  exterior  diameter  of  slice,  10".43. 


Rings. 


1. 
2. 
8. 
4. 


Present 

mean 

diameterg. 


Inchrs. 
4.88695 
5,6467 
9.6528 
10.26475 


Strains. 


Tension. 


Inch. 


.0068 
.0030 


Compres- 
sion. 


Stresses  per  square     ! 
inch. 


Inch. 
.00905 
.00485 


Tendon.      Compr«- 

• 

Ponnds.    |    Pounds. 
55,500 

1        25,800 

21,100    ' 

8,800    1 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5". 6;  exterior  diameter  of  slice,  9".8. 


i   1 


tn] 


Rings. 


1  detached 

2 

8 

4  detached 


Present 

mean 

diameters. 

Strains. 

stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres-  { 
sion. 

Inches. 
4.8960 
5.6450 
9.6517 

10.26175 

1 

Inch. 

Inch. 

PduwU. 

Pounds. 

.00655 

84.866 

.0057 

17,700 

RINGS  ALL  DETACHED. 


2  detached 

3  detached 


5.65155 
9.6460 


INTKKNAL   STRAINS    IN   GUN   F0EGING8. 
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Breech  Slice. 

Interior  diameter,  4".73;  exterior  diameter,  10".43. 
Original  diameters  of  rings  in  the  slice. 


Ring. 

Diameteiis. 

A. 

B. 

Inches. 
4.8860 
5.6445 
9.6480 

10.2565 

Mean. 

Inches. 
4.88695 
5.6467 
9.6528 
10.26475 

1 

Inches. 
4.8879 
5.6489 
9.6576 

10.2730 

2 

3 ..                           

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

Idetached 

Inches. 
4.8975 
5.6472 
9.6565 

10.2676 

Inches. 
4.8945 
5.6428 
9.6469 

10.2560 

Inches. 
4.8960 
5.6460 
9.6617 
10.26175 

•■> 

3 

4  detached 

. 

RINGS  ALL  DETACHEE 

K 

2detached 

5.6536 
9.6534 

5.6495 
9.6386 

5.66156 
9.6460 

Sdetached 

Breech  strains  released. 


1 

Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0096 

-.0017 

-.0011 

-.0055 

Inch. 

+.0065 

-.0017 

-.0011 

-.0005 

Inch. 
+.00906 
-.0017 
-.0011 
-.0080 

21nalice 

3  in  slice ,--- 

4  detached... 

2  detached. 
Sdetached. 


I   2 detached. 
I   Sdetached. 


SECOND  TO  THIRD  PHASE. 


+.0064 
-.0081 


+.0067 
-.0068 


FIRST  TO  THIRD  PHASE. 


+.0W7 
-.0042 


+.006S6 
-.0067 


+.00486 
-.0068 
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INTERNAL   STRAINS   IN   GUN   FORGINGS, 


Tube  11837  B,. 
Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter  of  slice,  4'M5;  exterior  diameter  of  slice,  8".  57. 


Present 

mean 

diameters. 


Inches. 
4.8006 
5.1481 
7.1457 
8.2431 


Strains. 


Tension. 


Inch. 


.00175 


Compres- 
sion. 


Stresses  per  square 
inch. 


Tension. 


Inch. 
.0025 

Pounds. 

.0005 

l,20li 

'.*66i8 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5°;  exterior  diameter  of  slice,  7".8. 

t=5  ' 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

• 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
4.8081 
6.1477 
7.1454 
8.^9 

Inch.      1      Inch. 

Pounds. 

PoumdM. 

2 

8 

.0009 

5.200 

.00145 

6,100 

4  detached  . . 

1 

RINGS  ALL  DETACHED. 


2  detached    .                     

5.1486 
7.14896 

1 

8  detaohed 

INTERNAL   STRAINS   IN   GUN   FORGINGS. 
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MuzziiE  Slice. 

Interior  diameter,  4'M5;  exterior  diameter,  8".  57 
Original  diameters  of  rings  in  the  slice. 


1 

RlngH. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.3006 
5.1461 
7.1458 
8.2470 

Inches. 
4.3006 
5.1501 
7.1456 
8.2392 

Inches. 
4.8006 

5.1481 
7.1457 
8.2431 

«> 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.3036 
5. 1457 
7.1455 
8.2466 

Inches. 
4.3026 
5.1497 
7.1453 
8.2432 

Inches. 
4.3031 
5.1^77 
7.1^*64 
8.2-M9 

2 

s 

4  detached 

RINGS  ALL  DETACHED. 


2  detached. 
8  detached. 


Muzzle  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0080 

-.0004 

-.0008 

-.0004 

Inch. 

+.00^ 

-.0004 

-.0003 

+.0010 

Inch. 

+.0026 

-.0004 

-.0003 

+.0018 

2  in  slice 

8  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached 

3  detached 


+.0001 
-.0010 


+.0017 
-.0019 


+.0009 
-.00145 


FIRST  TO  THIRD  PHASE. 


2  detached 
8  detached 


-.0006 
-.0013 


+.0018 
-.0022 


+.0005 
-.00175 
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INTERNAL   8TBAINS   IN   GUN  F0RGING8. 


Tube  11837  B3. 
Breech  Slice. 
State  of  internal  strains  and  stresses  at  diflPerent  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".74;  exterior  diameter  of  slice,  10".42. 


34 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  nquare 
inch. 

! 

Tension. 

Compres- 
sion. 

Tension. 

1 

Compres-  ^ 
tiion. 

1 

Inches. 
4.86746 
6.6475 
9.64395 
10.26005 

Inch. 

Inch, 

.00585 

.0032 

Founds. 

Foundf.    . 

36,100 

2 

17,000 

3 

.0046" 
.0041 

i4, 806 

4 

12,000 

» 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  6".  60;  exterior  diameter  of  slice,  9". 80. 


Rings. 


1  detached 

2 

8 


4  detached 


strains. 


Present 

mean 

diameters. 


Tension. 


Inches. 
4.8783 
5.6403 
9.6431 
10.25595 


Inch. 


.00375 


Compres- 
sion. 


Stresses  per  square 
inch. 


Tension. 


Compres- 
sion. 


Inch, 


.0044 


Pounds.    I    Pounds. 


11,700 


23.400 


RINGS  ALL  DETACHED. 


2  detached 5.6507 

1 

Sdetached 9.63935 

...... ...... 

1 
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Breech  Slice. 

Interior  diameter,  4".  74;  exterior  diameter,  10". 42. 
Ori^nal  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

Inches. 
4.86746 
6.6475 
9.64395 
10.26006 

1 

Inches. 
4.8660 
6.6479 
9.6466 

10.2628 

Inches. 
4.8689 
5.6471 
9.6413 

10.2678 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


1 

RingH. 

A. 

Diameten. 

B. 

Mean. 

^  d^t4M?hed X 

Inches. 
4.8719 
6.6464 
9.6466 

10.2666 

Inches. 
4.8747 
6.6462 
9.6407 

10.245a 

Inches. 
4.8733 
6.6463 
9.6431 
10.26595 

2 

3 

4  detached 

RINGS  ALL  DifiTACHEE 

». 

2  detached 

6.6509 
9.6417 

5.6506 
9.6370 

5.6507 
9.68935 

S  detached 

Breech  strains  released. 


Rings. 

A. 

Diameten. 
B. 

Mean. 

1 
1  detached 

Inch. 

+.0069 

-.0016 

-.0011 

+.0088 

Inch. 

+.0068 

-.0009 

-.0006 

-.0120 

Inch. 
+.006H5 
-.0012 
-.00085 
-.0041 

2InflUoe 

Sinslioe 

'  4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached. 
8  detached. 


+.0045 
-.0088 


+.0048 
-.0037 


+.0044 
-.00876 


FIRST  TO  THIRD  PHASE. 


2  detached. 

3  detached. 


+.0030 
-.0049 


+.0084 
-.0048 


+.0032 
-.0046 
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INTERNAL   STRAINS   IN   GUN   FORGINGS. 


Tube  11837  B,. 

Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

slice  intact. 
Interior  diameter  of  slice,  4".14;  exterior  diameter  of  slice,  8". 50. 


3    4 


1. 

2. 
8. 
4. 


Rings. 


Present 

mean 

diameters. 


Strains. 


Tension. 


Compres- 
sion. 


Inches. 

4.2626 

5.1400 

7.14215 

8.2T21 


Inch, 


.0089 
.0059 


Inch. 
.0064 
.0022 


Stresses  per  square 
inch. 


Tension. 


Compree-  ' 
don.      I 


F&undt. 


16,400 
21,400 


PountU, 
45,000 
12,800 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  6".00;  exterior  diameter  of  slice,  7".30. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square    ; 
iftch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion.     1 

1  detached 

a 

Inches, 

4.2690 

5.18915 

7.1417 

8.2662 

Inch. 

Inch, 

Pounds. 

Founds,   1 

2 

.00805 

17,800   I 

8 

.00845 

14,600 

4  detached 

-    .    m^^mmmmmm^\ 

1 

RINGS  ALL  DETACHED. 


2  detached. 

3  detached. 


5.1422 
7.18825 
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Muzzle  Slioe. 

Interior  diameter,  4'M4;  exterior  diameter,  8". 56. 
Ori^nal  diameters  of  rings  in  the  slice. 


Rings. 

• 
Diameten. 

A. 

B. 

Mean. 

, 

Inchei. 
4.2680 
5.1898 
7.1408 
8.2751 

iTichea. 
4.2622 
5.1402 
7.14S5 
8.2691 

Inches. 

4.2626 

6.1400 

7.14215 

8.2721 

2 

S 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


1 

Rings. 

Diameters. 

A. 

1 

1         ®- 

Mean. 

1  detached , 

Inches. 
4.2688 
5.1889 
7.1405 
8.2673 

1     Inches. 
4.2692 
5.1894 
7.1429 
8.2651 

Inches. 

4.2690 

6.18915 

7.1417 

8.2662 

2 i 

s:::::::;:::::::::::;::::::::::::::::::::::::. ::...:::: 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

3  detached 


Muzzle  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0058 

-.0009 

-.0008 

-.0078 

Inch. 

+.0070 

-.0008 

-.0006 

-.0040 

Inch. 
+.0064 
-.00085 
-.00045 
-.0009 

2  in  slice 

■  S  in  slice 

4  detached 

1 

SECOND  TO  THIRD  PHASE. 

2  detached 

+.0028 
-.0047 

+.0088 
-.0022 

+.00806 
-.00845 

3  detached 

FIRST  TO  THIRD  PHASE. 

2detached 

+.0014 
-.0060 

+.0080 
-.0028 

+.0022 
-.0069 

3  detached 
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INTEBNAL   STRAINS   IN   GUN   F0BGING8. 


Tube  12485  B^  BI. 
Breech  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

slice  intact. 
Interior  diameter  of  slice,  4". 76;  exterior  diameter  of  slice,  10". 41. 


d   4 


1. 

2. 
3. 
4. 


Rings. 


Present 
I      mean 
'  diameters. 


Inches. 
4.90375 
5.64935 
9.65176 
10.2799 


Strains. 


Stresses  per  square 
inch. 


Tension. 


Inch. 


Compres-  '  t      ^.j    ,  Compre**- 
sion.  leuHion.    ,       ^^^^ 


.0040 
.0089 


Iftch. 
.0048 
.00275 


Paundt. 


12,400 
11,400 


PountU. 
29.900 
14.600 


Kings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  6".60;  exterior  diameter  of  slice,  9".80. 


3    4 


2  detached. 
8  detached. 


BlngB. 

Present 

mean 

diameters. 

strains. 

stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

1 
Compres- 
sion. 

1  detached 

Inches. 
4.90865 
5.6481 
9.65105 
10.2760 

Inch. 

Inch.          Pounds, 

Pounds. 

2 

.0040 

21,200 

8 

.0038 

io^aoo 

4  detached 

RINGS  ALL  DETACHED. 


5.6521 
9.64775 
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Breech  Slice. 

Interior  diameter,  4". 76;  exterior  diameter,  10".41 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameten. 

A. 

B. 

Mean. 

1 

Inches. 
4.9024 
5.6507 
9.6518 

10.2865 

Inches. 
4.9051 
5.64W 
9.6617 

10.2783 

Inches. 
4.90375 
5.64935 
9. 65175 
10.2799 

o 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.9074 
5.6493 
9.6510 

10.2933 

Inches. 
4.9097 
5.6469 
9.6511 

10,2587 

Inches. 
4.90865 
5.6481 
9.65105 
10.2760 

2 

3 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

5.6583 
9.6492 

5.6609 
9.6463 

5.6521 
9.64775 

3  detached 

Breech  strains  released. 


Rings. 

Diameters. 

Mean. 

A. 

B. 

1  detached 

Inch. 

+.0050 

-.0014 

-.0008 

+.0068 

Inch. 

+.0046 

-.0011 

-.0006 

-.0146 

Inch. 
+.0048 
-.00125 
-.0007 
-.0089 

2in  slice 

. 

3  1q  slice 

4  detached 

% 

SECOND  TO  THIRD  PHASE 


2  detached 
8  detached 


+  .0040 
-.0018 


+.0040 
-.0048 


+.0040 
-.0033 


2  detached 
8  detached 


FIRST  TO  THIRD  PHASE. 


+.0026 
-.0026 


+.0029 
-.0064 


+.00275 
-.0040 
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INTERNAL   STRAINS   IN   GUN   FORGINGS. 


Tube  12486  B,  BM. 
Breech  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4". 74;  exterior  diameter  of  slic«,  10" Ah 


^^J4 

rrrr^-^ 

II   1 

\\   V 

1. 

2. 
8. 
4. 


Rings. 


Present 

mean 

diameters. 


Incke$. 
4.9329 
5.6479 
9.6454 


Strainfi. 


Tension. 


Inch. 


.00425 
.00485 


Compres- 
sion. 


Inch, 

.00425 

.0088 


stresses  per  square    > 
inch.  I 


Tension.    I  ^^l"^  ' 


Pwindt, 


18,200 
14,200 


PtntMUt.  ■ 
25.800  I 
17,600 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".60;  exterior  diameter  of  slice,  9". 80. 


Rings. 

• 

Present 

mean 

diameters. 

Stra 

Tension. 
Inch. 

Jns. 

Stresses  per  square 
inch. 

Compres- 
sion. 

Tension. 

._ 
Pounds. 

Compres- 
sion. 

1  detached. 

Inche*. 
4.98715 
5.6470 
9.64475 
10.26155 

Inch. 

Pound*. 

2 

.0042 

""22,sdd 

8 

.0086 

11,200 

4  Afitjti*htn\ 

••••••*" 

1 

RINGS  ALL  DETACHED. 


2  detached      

5.6512 

1 

S  deta/*hMl             ..   . 

9.64115 

1    

1 

1 
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Breech  Slice. 

Interior  diameter,  4". 74;  exterior  diameter,  10".4:1. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameten. 

A. 

B. 

Mean. 

1 

Inches. 
4.9318 
6.6484 
9.6388 

10.2654 

Inches. 
4.9845 
5.6524 
9.6625 

10.2674 

Inches, 
4.0329 
5.6479 
9.6454 

10.2654 

•> 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameten. 

A. 

B. 

Mean. 

I  detached 

Inches. 
4.9359 
5.6425 
9.6375 

10.2600 

Inches. 
4.9384 
5.6616 
9.6620 

10.2631 

Inches. 
4.93716 
5.6470 
9.64475 
10.26165 

;  2 

3 

4  detached 

1 

KINGS  ALL  DETACHED. 


^detached 
3  detached 


Breech  strains  released. 


2  detached 

3  detached 


Rings. 

A. 

Diameters. 

1 

B. 

Mean. 

I  detached 

Inch. 

+.0046 

-.0009 

-.0008 

-.0064 

Inch. 

+.0089 

-.0009 

1      -.0006 

1      -.0043 

1 

Inch. 
+.00425 
-.0009 
-.00065 
-.00485 

2  In  slice 

Sin  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


+.0043 
-.0066 


+.0041 
-.0017 


+.0042 
-.0036 


FIRST  TO  THIRD  PHASE. 


2  detached 

3  detached 


+.0084 
-.0068 


+.0062 
-.0022 


+.0038 
-.00425 
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Tube  12485  B,  Bl— A. 

Breech  Slice. 
Annealed  at  750°  F. 
State  of  internal  strains  and  stresses  at  diflFerent  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".  74;  exterior  diameter  of  slice,  10".  41. 


3    4 


Rings. 

Present 

mean 

diameters. 

Strains. 

stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 
4.89&i 
5.6465 
9.6481 

10.2575 

Inch. 

Inch. 
.0033 
.0J21 

Poundi. 

Pounds. 
20/200 

2 

11,200 

3 

.0016 
.0003 

5,000 

4 

900 

1 

1 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5". 5;  exterior  diameter  of  slice,  9".8. 


Rings. 


1  detached. 

2 

8 

4  detached. 


Present 

mean 

diameters. 


Inches. 
4.8987 
5.6457 
9.6477 

10.2572 


strains. 


Tension. 


Inch, 


+.0012 


Compres- 
sion. 


Inch. 


.0029 


stresses  per  square 
inch. 


Tension. 


Pounds. 


3,700 


Compres- 
siou. 


Pound*. 


15,400 


RINGS  ALL  DETACHED. 


2  detached. 

5.6486 
9.6465 

S  detAPhfid 

_ 
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Bbeegh  Slice., 

Interior  diameter,  4r".74r;  exterior  diameter,  10".41. 
Original  diameters  of  rings  in  the  slice. 


( 

Riii«s 

DiameteiB. 

A. 

B. 

Mean. 

1 

Inches. 
4.8955 
5.6466 
9.6608 

10.2605 

Inches. 
4.8968 
5.6464 
9.6454 

10.2545 

Inches. 
4.8964 
5.6465 
9.6481 

10.2575 

1  2::::::::::::: 

^ 

s 

• 

'  4.:::::::::::::;:::::::.:::.:.::: : ::.;:.. 

1 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

Idetached 

Inches. 
4.8988 
5.6459 
9.6605 

10.2586 

Inches. 
4.8986 
5.6465 
9.6449 

10.2558 

Inches. 
4.8987 
5.6457 
9.6477 

10.2572 

2 

3 

4detached 

RINQS  ALL  DETACHED. 


2detached 

5.6487 
9.6470 

5.6485 
9.6460 

5.6486 
9.6466 

Sdetacbed 

Breech  strains  released. 


Rings. 


1  detached. 

2  in  slice. . . 
8  in  slice... 
1  detached. 


Diameters. 


Inch. 

+.0088 

-.0007 

-.0008 

-.0019 


B. 


Inch. 
+.0038 
-.0009 
-.0005 
+.0013 


Mean. 


Inch. 

+.0033 

-.0006 

-.0004 

-.0008 


SECOND  TO  THIRD  PHASE. 


2  detached. 
Sdetaehed. 


+.0028 
-.00^ 


FIRST  TO  THIRD  PHASE. 


2  detached. 

3  detached. 


+.0021 
-.0088 


+.0021 
+.0006 


H.  Doc.  508- 


-22 


+.0021 

-.0016 
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Tube  12485  B,  BM— A. 

Breech  Slice. 

Annealed  at  600°  F. 

State  of  internal  strains  and  stresses  at  dillerent  phases  of  the  slice. 


SLICE   INTACT. 


Interior  diameter  of  slice,  4".78;  exterior  diameter  of  slice,  10" Al. 

3    ^ 


Rings. 

Present 

mean 

diameters. 

strains. 

stresses  per  aquare 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Cbmpres- 
aion. 

1 

Inches. 
4.95285 
5.6496 
9.64505 
10.26705 

Inch. 

Inch. 
.00435 
.00265 

Pounds. 

Pounds. 
26,300 
14,100 

2 

8 

.00405 

12,600 

4 

.00155 

4,500 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".  6;  exterior  diameter  of  slice,  9".  8. 


Bings. 

Present 

strains. 

Streases  per  square 
inch. 

mean 
diameters. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Indies. 
4,9572 
5.6486 
9.64485 
10.2686 

Inch. 

Inch, 

Pounds. 

Pounds. 

2 

.00865 

19,400 

8 

.00835 

10.400 

4  detached 

] 

RINGS  ALL  DETACHED. 


2  detached 

5.65225 
9.6410 

. 

8  detached 

INTERNAL   8TBAIN8   IN   GUN   F0BQING8. 
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Breech  Slice. 

Interior  diameter,  4".78;  exterior  diameter,  10".4rl. 
Original  diameters  of  rings  in  tlie  slice. 


1 

Rings. 

Diameters 

A. 

B. 

Mean. 

1 

Inches. 
4.9494 
5.6469 
9.6446 

10.2652 

Inches. 
4.9568 
5.6623 
9.6455 

10.2689 

Inches. 
4.96086 
5.6496 
9.64505 
10.26705 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  8  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Me*n. 

Idetacbed 

Inches. 
4.9540 
5.6459 
9.6488 

10.2667 

Inches. 
4.9604 
5.6513 
9.6449 

10.2705 

Inches, 
4.9372 
5.6486 
9.64485 
10.2686 

2 

• 

S 

*4ptaohed 

RINGS  ALL  DETACHED. 


2  detached. 
8  detached. 


Breech  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 
+.0046 
-.0010 
-.0008 
+  .0015 

Inch. 

+.0041 

-.0010 

-.0006 

+.0016 

Inch. 
+.00485 
-.0010 
-.0007 
+.00155 

2  in  slice 

3  in  slice 

1  4  detached 

1 

SECOND  TO  THIRD  PHASE. 


2  detached. 

3  detached. 


+.0089 
-.0064 


+.0084 
-.0008 


+.00665 
-.00635 


FIRST  TO  THIRD  PHASE. 


2  detached. 

3  detached. 


+.0029 
—.0072 


+.0024 
-.0009 


+.00265 
-.00405 
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Tube  12486  B^  BO— A 

Breech  Slice. 

Annealed  at  450°  F. 

State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter  of  slice,  4".80;  exterior  diameter  of  slice,  10''. 42. 


^^J^ 

rr4r—^ 

II  1 

1 J  J  J 

ii  J 

Rings. 


1. 
2. 
3. 
4. 


Present 

mean 

diameters. 

StrainH. 

Tension. 

Compres- 
sion. 

Inches. 
4.9465 
6.6447 
9.6462 
10.27066 

Inch. 

Inch. 
.00385 
.00275 

.6026 

.0047 

Stresses  per  square 
inch. 


TenMon.   |  C»»P^ 


Pounds. 


6,200 


FountU. 

23,900 

"14,600 


13, 7H) 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  6". 5;  exterior  diameter  of  slice,  9".8. 


J  I 


Rings. 


1  detached 
2 


4  detached 


Present 

mean 

diameters. 


Inches, 
4.95035 
5.64845 
9.6464 
10.2752S 


Strains. 


Stresses  per  square 
inch. 


Tension.   I  ^^^^  \  Tension. 


Inch. 


Inch. 


Pounds. 


.0040 


.0012 


8,700 


Compres- 
sion. 


Pounds. 


21,200 


RINGS  ALL  DETACHED. 


2  detached 

6.64745 
9.6442 

1 

3  detached 

*. 1 :.. 

1 

IKTEBNAL   STRAINS   IN   GUN  FORGINGS. 


841 


Breech  Suce. 

Interior  diameter,  4".80;  exterior  diameter,  10".42. 
Original  diameters  of  rings  in  the  slice. 


Rings. 


I. 
2. 
3. 
4. 


Di&meteTs. 


A. 


B. 


Inchi9. 
4.9604 
5.6446 
9.6430 

10.2726 


Inches. 
4.9426 
5.6448 
9.6494 

10.2685 


Mean. 


Inches. ' 
4.9465 
5.6447 
9.6462 
10.27055 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

A. 

Diameters. 

Mean. 

» 

B. 

1  detached                                             ^        .^  .  ...  x. 

Inches, 
4.9541 
6.6432 
9.6422 

10.2818 

• 

Inches. 
4.9466 
5.6437 
9.6486 

10.2687 

Inches. 
4.95085 
5.64345 
9.6454 
10.27525 

2 

3 

4  detaehed         .. 

RINGS  ALL  DETACHED 

2  detached 

o  detached 

1^ 

5.6474 
9.6430 

5.6475 
9.6454 

5. 64746 
9.6442 

Breech  strains  released. 


1 

Rings. 

Diametere. 

1 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0087 

-.0014 

-.0008 

+.0092 

Inch. 

+.0040 

-.0011 

-.0008 

+.0002 

• 

Inch. 
+.00885 
-.00125 
-.0008 
+.0047 

2  in  slice 

Sin  slice 

4  detached 

SECOND  TO  THIRD  PHAf 

3E. 

+.0042 
+.0008 

+.0038 
-.0032 

2  detached 

+.0040 
-.0012 

3  detached 

FIRST  TO  THIRD  PHASE. 

^detached 

+.0028 
.0000 

+.0027 
-.0040 

+.€0275 
-.0020 

3  detached 
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Tube  20691  B,. 
Breech  Slice. 
State  of  internal  strains  and  stresses  at  dillerent  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".  7.3;  exterior  diameter  of  slice,  10".  50. 


3  A 


RlngR. 


1. 
2. 
8. 
4. 


Present 

mean 

diameters. 


Jnche$. 
4.8768 
6.64665 
9.64915 
10.3184 


Strains. 


Tension. 

Compres- 
sion. 

Inch. 

Inch. 
.00665 

.0012 

.00315 

.0007 

Stresses  per  square 
inch. 


Tenrion.     ^om^ 


Pound*. 


9.800 


Pounds. 

31.100 

6.400 


2,000 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  6".  60;  exterior  diameter  of  slice,  9". 80. 


Rings. 


1  detached. 

2 

8 

4  detached. 


Present 

mean 

diameters. 


Inches. 

4.88186 

6.64566 

9.6484 

i    10.8191 


Strains. 


Tenlon.  ;  Compj«. 


Inch. 
! 

Inch. 

Pounds. 

Pound$. 

1 

.0022 

11.700 

.0024 

7.500 

1 

Stresses  per  square 
inch. 


Tension. 


Compres- 
sion. 


RINGS  ALL  DETACHED. 


2  detached 

5.64785 

1 

1 

8  detached 

9.6460 

'.'.'..'.'.\ '..'.'.'.'.[ !."!!!!!!'.... 

1 
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Breech  Slice. 


348 


Interior  diameter.  4".  73;  exterior  diameter,  10".  50. 
Original  diameters  of  Angs  in  the  slice. 


1 

1 

Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

!    1 

Incties, 
4.8748 
6.6440 
9.6499 

10.8145 

Inches. 
4.8783 
5.6493 
9.6484 

10.3228 

Inches. 
4.8763 
5.64665 
9.64915 
10.3184 

\  2....::::::::::::::::::::::::::::::::::::;::::::::::::::::::: 

3 

4 

i 

Rin^  1  and  4  detached;  rings  2  and  3  in  the  slice. 


1 

Rings. 

Diameters. 

1 

A. 

B. 

Mean. 

1    1  detached 

Inches. 
4.8802 
5.6480 
9.6492 

10.8099 

Inches. 
4.8835 
5.6483 
9.6476 

10.8288 

Inches. 
4.88185 
5.64665 
9.6484 
10.8191 

1    2 '. 

3.:.::::::::::::..:.:.. 

4  detached 

• 

RINGS  ALL  DETACHED. 


2  detached 
8  detached 


5.6450 
9.6460 


5.6607 
9.6460 


6.64785 
9.6460 


Breech  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0060 

-.0010 

-.0007 

-.0046 

Inch. 

+.0052 

-.0010 

-.0008 

+.0060 

Inch. 
+.00666 
-.0010 
-.00076 
+.0007 

2  In  slice 

Sinalioe , 

4  detached '. 

SECOND  TO  THIRD  PHASE. 


2  detached 

3  detached 


+.0020 
-.0082 


+.0024 
-.0016 


+.0022 
-.0024 


FIRST  TO  THIRD  PHASE. 


2  detached 

3  detached 


+.0010 
-.0069 


+.0014 
-.0024 


+.0012 
-.00615 
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Tube  20691  B,. 

Muzzle  Sijge. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

slice  intact. 
Interior  diameter  of  slice,  4".23;  exterior  diameter  of  slice,  9".07. 


J   4 


• 

Rings. 

Present 

mean 

diameters. 

1 

Inchu. 
4.37615 

2 

5.1S895 

3 

7. 16515 

4 

8. 90525 

. .  — .-. 

Strains. 


Stresses  per  square 
inch. 


^SffiT"'  I   Tensloh.       ^SST" 
mon.  sion. 


Inch. 
.0063 
.0009 


Pounds. 


8,600 
3,200 


Pounds. 

43,200 

5,300 


Rings  1  an  J  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".00;  exterior  diameter  of  slice,  7".30, 


Rings. 

Present 

mean 

diameters. 

Strains. 

stresses  p 
in< 

Tension. 

>er  square 
:h. 

Tension. 

Compres- 
sion. 

Compres- 
sion. 

1  detached 

Inches. 

4.88245 

5.13865 

7.1651 

8.9043 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

.0012 

• 

7,O0U 

8 

.6626 

8,400 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

5.13985 
7.1681 

1                      1 

3  detached .' 

1 

I 
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Muzzle  Slice. 

Interior  diameter  of  slice,  4:".23;  exterior  diameter  of  slice,  9".07. 
Orig^inal  diameters  of  rings  in  the  slice. 


1 

Rings. 

Diameters. 

Mean. 

Inches. 

4.37616 

5.18895 

7.16515 

8.90525 

1 

A. 

Inches. 
4.3795 
5. 1419 
7.1636 
8. 9069 

B. 

1 
1 

Inches. 
4.3728 
5.1360 
7.1667 
8.9036 

•> 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

• 

Diameters. 

Mean. 

A. 

Inches. 
4.3854 
5.1417 
7.1686 
8.9080 

B. 

1  ^^tached                                           ...     . 

Inches. 
4.3795 
5.1366 
7.1666 
8.9066 

Inches. 

4.88245 

5.13865 

7.1651 

8.9043 

2 

i   S 

4  detached  ...- 

RINGS  ALL  DISTACHEE 

5.1444 
7.1611 

2  detached 

5.1858 
7.1651 

5.18985 
7.1681 

3  detached 

Muzzle  strains  released. 


Rings. 

A. 

Diameters. 

B. 

Mean. 

1  detached 

Inch. 
+.0059 
-.0002 
.0000 
-.0039 

Inch. 

+.0067 

-.0004 

-.0001 

+.0020 

Inch. 
+.0063 
-.0003 
-.00006 
-.00095 

2  in  slice 

3  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 

« 

1 
2  detached 

+.0027 

-.0003 
-.0015 

+.0012 
-.0020 

3  detached 

-.0025 

FIRST  TO  THIRD  PHASE. 

2  detached 

+.0025 
-.0025 

-.0007 
-.0016 

+.0009 
-.00205 

8  detached 
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Tube  20691  B,. 
Breech  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4". 72;  exterior  diameter  of  slice,  10". 50. 


1^ — 

II  1 

11   ri 

II  1 

Rings. 

Present 

mean 

dlameteifi. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tendon. 

Compres- 
sion. 

1 

Inchm. 
4.8717 

Inch. 

Inch. 
.0073 
.00855 

.06645 

IPwend*: 

45,000 
18,800 

2 

5.6539 

8 9.64746 

4 10.832S 

.0066 

17,400 

'  i.'aoo 

f 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".60;  exterior  diameter  of  slice,  9".80. 


3   ± 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres* 
sioo. 

Idetached 

Inckn. 
4.8790 
5.6623 
9.64685 
10.88275 

Inch. 

Inch. 

Amncto. 

AwikU. 

2 

.00515 

27,800 

8 

.0045 

14,000 

4  detached i 

RINGS  ALL  DETACHED. 


2  detached 

5.65745 
9.64185 

8  detached 
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Breech  Slice. 

Interior  diameter,  4".72;  exterior  diameter,  10".60. 
Ori^nal  (liameters  of  rings  in  tlie  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.8725 
5.6587 
9.6584 

10.8855 

Incha. 
4.8709 
5.6491 
9.6415 

10.3291 

Inches. 
4.8717 
5.6589 
9.64745 
10.3328 

2 

8 

4 

Rings  1  and  4  detaclied;  rings  2  and  3  in  the  slice. 


Rings. 

DIameteis. 

A. 

B. 

Mean. 

1  detached 

Tncfies. 
4.8801 
5.6668 
9.6519 

10.8450 

Inches. 
4.8779 
5.6478 
9.6408 

10.8205 

Inches. 
4.8790 
5.6523 
9.64685 
10.88275 

2 

S 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

3  detached 


5.6620 
9.6479 


5.6629 
9.6858 


5.65745 
9.61185 


Breech  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 
+.0076 
-.0019 
-.0015 
+  .0095 

Inch. 

+.0070 

-.0013 

-.0007 

-.0066 

Inch. 
+.0073 
-.0016 
-.0011 
+.00045 

2  In  slice 

3  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2detached 

S detached  ...v. 


+.0052 
-.0040 


+.0051 
-.0060 


+.00615 
-.0045 


FIRST  TO  THIRD  PHASE. 


2  detached 
8  detached 


+.0038 
-.0065 


+.0068 
-.0057 


+.00SS6 
-.0066 


348 


INTEBNAL   STBAINS   IN   GUN   F0BGING8. 


Tube  20691  B,. 
Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  dillerent  phases  of  the  slice. 

SLICE   INTACr. 

Interior  diameter  of  slice,  4". 25;  exterior  diameter  of  slice,  9".01. 


rr 

Jr^---^^ 

n  1 

L 

.11     .. 

\i  I 

I. 

2. 
3. 

4. 


Rings. 


Present 

mean 

diameters. 


Inches. 
4.39405 
5.1609 
7.14616 
o.  8594 


Strains. 


Tension. 


Comprea- 
siou. 


Inch. 


.0012 
.0041 


Inch, 

.00225 

.0026 


stresses  per  squHre 
inch. 


Tension. 


Potmds. 


5,000 
13,900 


Compres- 
sion. 


Pounds. 
15. 4W 
15,100 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5". 00;  exterior  diameter  of  slice,  7".30. 


3  ± 


Rings. 

• 

Present 

mean 

diameters. 

Strains. 

stresses  per  square 
inch. 

Tension. 

Compreaj- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
4.3963 
5. 15105 
7.1470 

8.8553 

Inch. 

Inch. 

Pounds. 

Pmnds. 

^  j 

2 

.00245 

14,300 

3 

.00205 

8,600 

1 

4  detached 

1 

............ 

RINGS  ALL  DETACHED. 


2  detached 

5.1535 
7.14495 

3  detached 
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Muzzle  Qlice. 

Interior  diameter,  4".  25;  exterior  diameter,  9".  01. 
Orig^inal  diameters  of  rings  in  the  slice. 


• 

Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.3908 
5.1490 
7.1408 
8.8612 

Inches. 
4.8978 
5.1528 
7.1515 
8.8576 

Inches. 

4.89405 

5.1509 

7.14615 

8.8594 

2 

3 

4 

Rin^  1  and  4  detached;  rings  2  and  8  in  the  slice. 


Rings. 

1 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.3934 
5.1492 
7.1417 
8.8613 

Inches. 
4.3992 
5.1529 
7.1528 
8.8493 

Inches. 
4.3963 
5.15105 
7. 1470 
8.8553 

1    2 

3 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

3  detached 


5.1920 
7.1395 


Muzzle  stitiins  released. 


1  detached 

2  In  slice... 

3  in  slice... 
i  4  detached 


Rings. 


Inch. 

+.0026 

+.O0U2 

+.00w9 

+.0001 


Diameters. 


B. 


Inch. 

+.0019 

+.0U01 

+.0008 

-.0068 


Mean. 


Inch. 
+.00225 
+.00015 
+.00085 
-.0041 


.  SECOND  TO  THIRD  PHASES. 

f 

2  detached 

+.0028 

+.0021 
-.0019 

+.00246 
-.00206 

s  d^tfiiched . 

■ 

-.0022 

FIRST  TO  THIRD  PHASE. 


2  detached 
S  detached 


+.0080 
-.0013 


+.0022 
-.0011 


+.0026 
-.0012 
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ETTEEHAL  8TEAINS  IN  A  STEEL  TUBE  AFTEE  TEEATMEET. 

OBJECTS  OP  THE  TEST. 

To  ascertain  if  the  internal  strains  in  a  thin,  tmnsverse  slice  taken 
from  a  hollow  gun  forging  represent  the  strains  in  the  intact  forging; 
that  is,  whether  the  state  or  the  metal  in  a  detached  slice  may  be 
accepted  as  an  index  of  the  state  of  the  metal  in  the  forging,  having 
reference  to  tangential  internal  strains  introduced  by  the  method  of 
heating  and  Quenching  a  tube  at  the  bore.  Also,  -to  obtain  data  upon 
the  magnitude  of  the  concomitant  longitudinal  strains,  and,  further- 
more, the  effect  of  exposure  to  higher  temperatures  in  the  elimination 
of  strains  introduced  by  heat  treatment. 

CONCLUSIONS. 

I.  The  detached  slices  represent  the  state  of  the  metal  in  the  intact 
tul)e  with  respect  to  the  direction  of  the  inteiiial  strains,  and  approx- 
imately with  respect  to  their  magnitude. 

II.  iThe  metal  at  the  bore  is  under  a  higher  degree  of  initial  com- 
pression than  indicated  by  the  detached  slices.  In  the  present  tests 
the  difference  is  3,000  pounds  per  square  inch,  the  mean  compressive 
>tre.sses  in  slices  whicn  display  25,625  pounds  per  square  inch  com- 
pressive stress  at  the  bore.    . 

III.  Longitudinal  strains  of  compression  at  the  bore  are  present, 
which  mayT)e  taken  approximately  at  three-fourths  of  the  tangential 
strains.  In  the  present  instance  the  mean  results  show  the  longitudi- 
nal strains  are  .78  of  the  tangential  strains. 

IV.  The  ends  of  the  tube  are  bell  shaped,  in  consequence  of  the 
longitudinal  compressive  strains  at  the  bore. 

V.  The  state  of  the  metal  at  the  bore  at  the  ends  of  the  tube,  by 
reason  of  the  bell-shaped  form,  is  under  greatly  diminished  tangential 
strains. 

VI.  Annealing  eliminates  internal  strains.  The  strains  which  are 
introduced  into  the  forging  by  reason  of  sudden  quenching  from  a 
moderately  high  temperature  are  removed  upon  exposure  to  a  moder- 
ateh'  high  temperature  when  slowly  cooled. 

VII.  The  elimination  of  internal  strains  was  practically  completed 
when  exposed  to  a  temperature  of  1,100^  F.  About  one-half  the  primi- 
tive strains  remained  after  exposure  to  700°  or  800"^  F. 

VIII.  This  relief  of  iiiternal  strains  is  accomplished  without  mate- 
rial relative  movements  of  the  parts  of  the  forging.  That  is,  the  oppos- 
ing parts  which  were  under  different  kinds  of  strains,  tensile  and 
compressive,  maintain  their  dimensions  and  relative  positions  after 
annealing  unchanged. 

REMARKS. 

.  This  tube  was  prepared  by  the  Bethlehem  Iron  Company  by  beating 
and  Quenching  from  the  bore,  following  the  method  adopted  in  treat- 
ing the  tubes  of  the  5-inch  R.  F.  guns. 
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Diameters  were  established  along  the  bore  in  two  planer,  and  at 
intervals  of  f"  each.  The  tube  was  measured  on  the^e  diametor^, 
then  cut  apart  at  the  middle  of  its  length  and  remeasured.  For  identiii- 
cation  the  halves  were  marked  A-B  and  Ai-B^  and  the  measured  diam- 
eters succesvsively  numbered  from  1  to  27,  beginning  at  the  inner  end> 
of  the  two  sections.  After  cutting  apart,  a  slice  4"  long  was  taken 
from  the  inner  ends  of  each  piece,  wnich  were  designated  as  A-B  1 
and  A^-Bj  1.  Using  section  A-B,  additional  slices  were  detached, 
remeasuring  a  number  of  the  diameters  in  the  remaining  part  of  the 
section  after  groups  of  four  slices  were  detached,  and  thus  proceeding 
until  seventeen  slices  in  all  were  removed.  The  detached  slices  were 
remeasured  at  the  bore,  surface  diameters  established  on  the  ends  and 
rings  detached,  one  at  the  bore  and  one  from  the  outside.  Kings 
from  four  of  the  slices  were  taken  out  with  the  metal  in  the  state  it 
came  from  the  forging.  Ten  .slices  w'ere  annealed  at  tempei-atures 
ranging  from  207^  F.  to  1,100^  F.  prior  to  detaching  the  individual 
rings,  and  three  slices  are  reserved  for  experiments  on  local  heating  at 
the  bore.  The  remainder  of  section  A-B,  comprisiner  bore  diameters 
18  to  27,  was  used  for  determining  the  longitudinal  strains  released 
upon  turning  off  the  exterior  metal,  leaving  a  thin  cylinder  of  metal 
next  the  bore.  Longitudinal  gauged  lengths  were  established  in  the 
bore  on  four  lines. 

From  observations  made  upon  cutting  off  slices  from  the  ends  of  tho 
tube  it  appears  that  the  metal  tends  to  expand  and  assume  a  bell-shaped 
form  at  the  ends  of  the  section,  and  when  slices  are  suceessively 
detached  the  new  ends  thus  formed  each  in  turn  display  this  action. 
At  a  distance  of  i"  from  the  end  the  mean  expansion  in  diameter  was 
".00224,  which  dinciinished  to  ".00092  at  a  distance  of  1"  from  the  end. 
On  more  remote  diameters  the  effect  was  lost  or  of  insufficient  magni- 
tude to  present  decisive  indications.  The  stresses  corresponding  to 
the  strains  above  stated  are  13,200  and  5,400  pounds  per  square  inch, 
respectively,  which  were  strains  of  compression. 

A  comparison  of  the  bore  diameters  of  the  detached  slices  with  the 
same  diameters  when  in  the  tube,  at  a  distance  from  its  ends,  beyond 
the  bell-shaped  zone,  makes  it  appear  that  the  detached  slices  are 
slightly  larger  than  when  forming  an  integml  part  of  the  tube.  The 
conditions  under  which  the  measurements  were  taken  precluded  the 
accuracy  sometimes  attained  in  experiments  of  this  class.  From  all  of 
the  data  developed  it  appears,  however,  that  the  slices  were  at  least 
".0005  larger  at  the  bore  than  when  forming  a  part  of  the  tube,  which 
on  this  diameter  corresponds  to  a  stress  of  3,000  pounds  per  square 
inch.  That  is,  the  metal  at  the  surface  of  the  tube  is  apparently  under 
a  compressive  stress  3,000  pounds  per  square  inch  higner  than  when 
in  the  detached  slice.  The  aetached  rings  showed  the  release  of  com- 
pressive stresses  at  the  bore,  from  the  state  of  the  metal  in  the  slice, 
amounting  to  25,625  pounds  per  square  inch,  the  means  of  four  rinjr^. 
while  rings  from  the  exterior  of  the  same  slices  gave  the  mean  tensile 
stress  6,725  pounds  per  square  inch,  the  mean  strains  released  being 
in  rings  1,  ".004J:5  and  in  rings  2,  ".00182.  The  rings  from  the  an- 
nealed slices  gave  the  following  results: 
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Slice. 


A-B  2 
A-B  3 
A-B  4 
A-B  6 
A-B  7 
A-B  H 
A-B  10 
A-B  11 
A-B  12 
A-B  14 


Strains  z 

Anneal- 

ing tem- 

perature. 

Rings  1. 

o^ 

Inches. 

207 

.00465 

302 

.00345 

403 

.00295 

505 

.0038 

600 

.00355 

700 

.00215 

805 

.0025 

905 

.00146 

1.000 

.0008 

1,100 

.0003 

Rings  2. 


Stresses  per  square 
inch. 


Rings  1, 
compres- 
sion. 


Inches. 

Poujifit. 

.0011 

26,700 

.00185 

19.900 

.0007 

17,000 

.0005 

21,900 

.0013 

20,400 

.0004 

12,400 

.00045 

14,400 

.00025 

8,300 

.00015 

4,600 

a. 00045 

1,700 

Rin^s  2, 
tension. 


Pounds. 

4,170 

7,000 

2,800 

1,900 

4,900 

1,500 

1,600 

900 

600 

« 1.700 


(I  Compressive  strain  and  stress. 

The  reduction  in  the  magnitude  of  the  internal  strains  upon  ex- 
posure to  different  annealing  temperatures  is  illustrated  in  the  above 
table.  The  partial  or  complete  relief  from  such  strains,  it  is  seen,  may 
l>e  accomplisned  by  temperatures  below  the  plastic  state  of  the  metal. 
While  earlier  tests  have  shown  that  different  parts  of  a  forging  may 
move  about  relatively,  within  limits,  at  high  softening  heats,  and 
when  subsequently  cooled  left  practically  free  from  internal  strains, 
such  measureable  relative  movements  are  not  apparently  essential  to 
the  relief  of  internal  strains.  In  the  present  series,  measurements  of 
the  intact  slices  before  and  after  annealing  showed  very  small  changes 
in  dimensions,  generally  less  than  ".0001,  and  since  the  residual 
strains  in  the  annealed  slices  were  largely  reduced,  as  may  be  seen 
upon  comparison  of  the  strains  developed  by  the  rings  not  annealed 
with  those  which  were,  it  is  inferred  that  the  relief  of  internal  strains 
may  be  accomplished  with  slight  or  perhaps  no  measureable  change  in 
the  general  dimensions  of  the  forging. 
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Measurement  of  Diameters  Along  the  Bore. 


TUBE   INTACT. 


Micrometer  readings,  diameters. 


1 
2 
3 
4 
5 
6 

mm 

/ 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
26 
26 
27 


A. 

B. 

Mean. 

Aj. 

Bi. 

Mean. 

Inch. 

Inch. 

Inch, 

Inch. 

Inch. 

Inch. 

.0127 

.0077 

.0102 

.0122 

.0106 

.0114 

.  0124 

.0098 

.0111 

.0118 

.0127 

.01225 

.0121 

.0092 

.010(?5 

.0128 

.0127 

.01275 

.0107 

.0077 

.0092 

.0132 

.0122 

.0127 

.0105 

.0083 

.0094 

.0127 

.0121 

.0124 

.0112 

.0092 

.0102 

.0122 

.0113 

.01175 

.0106 

.0103 

.01045 

.0112 

.0115 

.on*> 

.00H4 

.0092 

.00R8 

.0108 

.0113 

.01106 

.0100 

.0095 

.00975 

.0117 

.GUM 

.01105 

.0088 

.0091 

.00895 

.0112 

.0107 

.  01095 

.0092 

.0071 

.oasi5 

.0100 

.0103 

.01015 

.0086 

.0090 

.0088 

.0093 

.0106 

.0099 

.0085 

,0097 

.0091 

.0173 

.0163 

.  01f>8 

.0112 

.0098 

.0105 

.0186 

.0165 

.  01755 

.0102 

.0092 

.0097 

.0134 

.0178 

.0153.^ 

.0091 

.0098 

.00945 

.0168 

.0178 

.017:1 

.0090 

.0095 

.00925 

.0172 

.0173 

.01725 

.00% 

.0112 

.0101 

.0160 

.0167 

.01»)3."i 

.0122 

.0103 

.01125 

.0168 

.0177 

.01725 

.0102 

.010(i 

.0104 

.0175 

.0172 

.01735  ' 

.0101 

.0119 

.0110 

.0177 

.0185 

.0181 

.0107 

.0104 

. 01055 

.0188 

.0203 

.01955  1 

.0100 

.0117 

.  0108.") 

.0181 

.0188 

.01M.> 

.0111 

.0102 

. 01065 

.0157 

.0160 

.01585 

.0162 

.0149 

.01555 

.0193 

.0166 

.01795 

.0187 

.0177 

.01S2 

.0195 

.0204 

.01995 

.0222 

.0217 

.02195 

.0163 

.0193 

.0178 

1 

TUBE   CUT   APART   AT   MIDDLE   OF   LENGTH. 

The  halves  now  measured  as  follows: 


Number. 

A. 

1 

Inch. 
0143 

2 

0126 

3 

0117 

4 

0102 

5 

.0100 

6 

.0108 

7 

0104 

8 

.0084 

9 

.0102 

10 

.0092 

11 

.0093 

12 

0087 

13 

.0088 

14 

.0113 

15 

0102 

16 

.009-1 

17 

0092 

18 

.00418 

19 

.  0123 

•20 

0104 

21 

0102 

22 

.0108 

'^3 

.0103 

24 

.0114 

25 

.0164 

26 

0191 

27 

.0224 

Micrometer  reading,  diameters. 


B. 

Mean. 

A,. 

B,. 

Mean. 

,  Inch. 

Inch. 

Inch. 

Inch. 

Ir\ch. 

.0102 

.01225 

.0142 

.0132 

.0137 

.0107 

.01165 

.0122 

.0136 

.0129 

.0092 

.01045 

.0132 

.0128 

.0130 

.0076 

.0089 

.0127 

.0121 

.0124 

.0082 

.0091 

.0124 

.0117 

.01205 

.0088 

.0098 

.0120 

.0112 

.0116 

.0102 

.0103 

.0112 

.0114 

.0113 

.0091 

.00875 

.0109 

.0113 

.0111 

.0095 

.00985 

.0118 

.0107 

.01125 

.0091 

.00916 

.0114 

.0109 

.01115 

.0073 

.0083 

.0104 

.0106 

.0105 

.0092 

.00895 

.0097 

.0108 

.01025 

.0097 

.00925 

.0177 

.0167 

.0172 

.0099 

.0106 

.0188 

.0167 

.01775 

.0093 

.00975 

.0137 

.0177 

.  0157 

.0100 

.0097 

.0170 

.0182 

.0176 

.0095 

.00935 

.0175 

.0177 

.0176 

.0113 

.01055 

.0162 

.0167 

.01645 

.0103 

.0113 

.0172 

.0182 

.0177 

.0106 

.0105 

.0178 

.01?2 

.0176 

.0120 

.0111 

.0182 

.0188 

.0185 

.0106 

.0107 

.0192 

.0206 

.0199 

.0118 

.01105 

.0184 

.0192 

.0188 

.0103 

.01085 

.0161 

.0168 

.0162 

.0150 

.0157 

.0197 

.0163 

.0180 

.0177 

.0184 

.0198 

.0209 

.02035 

.0220 

1 
1 

.0222 

.0167 

.0197 

.0182 

1 
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Slices  1  A-B,  1  Ai-B,,  cut  off  inner  ends  of  the  halves  of  the  tube. 

DETACHED  SLICES. 


Number. 

Micrometer  readings,  dlametera. 

A. 

B. 

Mean. 

Ai. 

Bi. 

Mean. 

1 

Inch. 
.0126 

Inch. 
.0078 

Inch. 
.0102 

Inch. 
.0126 

Inch. 
.0107 

Inch. 
.01166 

MEASUREMENTS  ON  REMAINING  PART  OF  TUBE. 


2 

.0145 
.0124 
.0106 
.0103 
.0110 
.0106 
.0086 
.0104 
.0114 
.0164 
.0191 
.0225 

.0124 
.0100 
.0079 
.00S4 
.0091 
.0106 
.0092 
.0118 
.0105 
.0151 
.0164 
.0221 

.01346 

.0112 

.00926 

.00935 

.01006 

.0106 

.0069 

.0111 

.01095 

.01575 

.01776 

.0223 

.0138 
.0137 
.0180 
.0124 
.0120 
.0112 
.0110 
.0184 
.0161 
.0197 
.0200 
.0168 

.0162 
.0137 
.01-26 
.0118 
.0114 
.0116 
.0115 
.0192 
.0162 
.0166 
.0210 
.0197 

.0145 

3 

.0187 

4 

.01276 

5 

.0121 

6 • 

.0117 

i 

.0114 

S 

.01125 

23 

.0188   1 

24 

. 01615  • 

2S 

.01815  ' 

as 

.0205 
.01825 

/7 

Slices  2-5  A-B  cut  off  inner  end  of  the  section  A — B. 


DETACHED  SUCES. 


Number. 

Micrometer  readings,  diameters. 

A. 

B.      Mean. 

2 

Inch. 
.0128 
.0122 
.0111 
.0109 

Inch.            Inch. 
.0102     .0115 
.0098  '    -0110 

3 

4 

.0082 
.0091 

.00965 

5 

.0100   1 

1 

MEASUREMENTS  ON  REMAINING  PART  OF  TUBE. 


6 

.0131 
.0111 
.0086 
.0102 
.0090 
.0094 
.0089 

.0112 
.0111 
.0092 
.0096 
.0091 
.0076 
.0092 

.01215  , 

7 

.0111 

8 

.0089 

.00985 

.00905 

.00845 

.00906 

9 

10 

11 

12 
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Slices  6-9  A-B  cut  off  inner  end  of  tlie  section  A — B. 


DETACHED  SLICES. 


6. 

7. 
8. 
9. 


Number. 


Micrometer  readings,  diamotersi. 


A. 


B. 


Inch. 
.0115 
.0108 
.0092 
.0105 


Inch. 
.0097 
.0110 
.0095 
.0100 


MEASUREMENTS  ON  THE  REMAINING  PART  OF  TUBE. 


Mean. 


Inch. 

.0106 

.0109 

.0098S 

.01025 


10 

.0112 
.0101 
.0089 
.0088 
.0112 
.0102 
.0096 

.0111 
.0081 
.0092 
.0096 
.0098 
.0093 
.0101 

.01115 

11 

.0091 

12 

.00905 

13 

.0092 

14 

.0105 

15 

.00975 

16 

.OOf^y 

Slices  10-13  A-B  cut  off  inner  end  of  section  A — B. 


DETACHED  SLICES. 


Number. 

Micrometer  readings,  diameters. 

1 

A. 

B. 

Mean. 

1 

10 

Itich. 
.0096 
.0098 
.0094 
.0094 

1                       1 

Inch.       '       Inch.      . 
.0095            .oo^ta    1 

11 

.0081 
.0095 
.0104 

.0as95 
.0099 

12 

13 

MEASUREMENTS  OX  THE  REMAINING  PART  OF  TUBE. 


14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 


.0138 
.0113 
.0098 
.0093 
.0098 
.0125 
.0106 
.0105 
.0112 
.0106 
.0118 
.0168 
.0195 
.0224 


.0122 
.0100 
.0104 
.0095 
.0113 
.0105 
.0108 
.0124 
.0106 
.0121 
.0106 
.0150 
.0164 
.0221 


.0130 

.01065 

.0101 

.0091 

.01055 

.0115 

.0107 

.01145 

.0109 

.01135 

.0112 

.0159 

.01795 

.02225 
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Slic^es  14-17  A-B  cut  off  inner  end  of  section  A — B. 


DETACHED  SLICES. 


I 

Number. 

Micrometer  reHdingy,  diametern. 

A, 

B. 

Mean. 

1 

i  14 

Inch. 
.0120 
.0108 
.0099 
.0096 

Inch. 
.0106  . 
.0100 
.0104 
.0099 

Inch. 

.0113 

.0104 

.01015 

.00975 

1    15 

1         .-»••.•.....«.•....•.••••••.••••••••.•«-••••••...•......... 

1     16 

,     17 

• 

MEASUREMENTS  ON  THE  REMAINING  PART  OF  TUBE. 


18 

.0120 
.0134 
.0106 
.0104 
.0111 
.0105 
.0117 
.0167 
.0194 
.0224 

.0136 
.0115 
.0109 
.0123 
.0105 
.0120 
.0105 
.0148 
.0163 
.0220 

.0128 

.91245 

.01075 

.01135 

.0108 

.01125 

.0111 

.01575 

.01785 

.0222 

19 

ao 

21 

22 

«    23 

24 

1!5 

I    2fi 

27 

Internal  Strains  Determined  in  Rings  from  the  Detached 

Slices. 

Slice  A-B  1. 


Rings. 

Diameters. 

Mean. 

Strains. 

Stresses. 

A. 

B. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

Pounds. 

1 

Inches. 
5.2346 
7.9889 

Inches. 
5.2408 
7.9767 

Inches. 
5.28746 

7.9828 

Inch. 

Inch. 

Pounds. 

2 

RINGS  DETACHED. 


1  detached 

2  detached 


5.2401 
7.9875 


.5.2434 

7.9751 


5.24175 
7.9813 


.0043 

24,600 

.0016 

5,700 
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Slice  A-B  2. 


Kings. 

Diameters. 

Mean. 

Strains. 

Stresses. 

A. 

B. 

Tension. 

Compres- 
sion. 

Tendon.  ^^^ 

1 

Inches. 
5.2241 
7.9194 

Inches. 
5.2252 
7.9138 

Inches. 

5.22465 

7.9166 

Inch. 

huA. 

Founds.     PouHiU. 

2 

..-.  ..-^--.-.■ 

I 

8UCE  ANNEALED  (INTACT)  IN  OIL  AT  207°  F. 


1 

5.2241 
7.9194 

5.2251 
7.9138 

5.2246 
7.9166 

2 

RINQS  DETACHED. 


1  detaehed 

5.2286 
7.9209 

5.2299 
7.9101 

5.22925 
7.9155 

.00465 

1 
26,700 

2  detached 

.0011 

4,170 

Bore,  A  ".0180,  ring  detached. 
Bore,  B  ".0145,  ring  detached. 


Slice  A-B  3. 


Rings. 

Diameters. 

Mean. 

Strains. 

Stresses. 

A. 

B. 

Tension. 

Compres- 
sion. 

Tension. 

» 
Compxes- 

sion. 

1  

Inches. 
5.2104 
7.9909 

Inches. 
5.2102 
7.9288 

Inches. 
5.2108 
7.92785 

Inch. 

Inch. 

Pounds, 

Pounds. 

2 

SLICE  ANNEALED  (INTACT)  IN  OIL  AT  302°  F. 


1 

5.2104 
7.9809 

5.2102 
7.9238 

5.2103 
7.92735 

• 

2 

t 

1 

RINGS  DETACHED. 


1  detached 

5.2155 
7.9288 

5.2120 
7.9227 

5.21876 
7.9255 

.00845 

19,900 

9  ilf>tAi*h<w1  _    .      

.00185 

7,000 

Bore,  A  ".0186,  ring  detached. 
Bore,  B  ".0127,  ring  detached. 


intkbnal  strains  in  treated  tube. 

Slice  A-B  4. 


861 


\ 

Rings. 

1 

Diameters. 

Mean. 

Strains. 

Stresses. 

A. 

B. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 
1 

Inches. 
5.2115 
7.9339 

Inches. 
5.20^ 
7.9246 

Inches! 
5.20995 
7.9292 

Inch. 

Inch. 

Pounds. 

Pounds. 

•) 

SLICE  ANNEALED  (INTACT)  IN  OIL  AT  408o  F. 


1 

5.2115 
7.9338 

5.208S 
7.9244 

5.2099 
7.9291 

2 , 

RINGS  DETACHED. 


1  dptJM^hivl 

5.2157 
7.9880 

5.2100 
7.9288 

5.21285 
7.9284 

.00295 

17,000 

■   2  detached 

.0007 

2,800 

Bore,  A  ".0161,  ring  detached. 
Bore,  B  ".0111,  ring  detached. 


Slice  A-B  5. 


Rings. 

Diameters. 

Strains. 

Stresses. 

A. 

B. 

Mean. 

Tension. 

Compres- 
sion. 

Inch. 

Tension. 

Compres- 
sion. 

1 

Inches. 
5.2095 
7.9295 

Inches. 
5.2150 
7.9261 

Inches. 
5.21225 

Inch. 

Pounds. 
.......... 

Pounds. 

2 

7.9278 

RINGS  DETACHED. 


1  detached 

5.2150 
7.9282 

5.2183 
7.9236 

5.21665 
7.9269 

.0044 

25,300 

2detached 

.0019 

7.200 

Bore,  A  ".0165,  ring  detached. 
Bore,  B  ".0125,  ring  detached. 
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I 

Slice  A-B  6. 


Rings. 

Diameters. 

Mean. 

Strains. 

1 
Stresses. 

A. 

B. 

Tendon.  ^--"P"- 

Tension. 

Compres- 
sion. 

1 

Inches. 
5.2096 
7.9278 

Inches.* 

5.2056 

7.9332 

Inches. 
5.2076 
7.9305 

Inch.         Inch. 

Pounds. 

Pomui*. 

2... 

" 1 1 --  - 

..........  ....            .   ...  ....*     ........ 

1 

SLICE  ANNEALED  (INTACT)  IN  OIL  AT  505°  F. 


RINGS  DETACHED. 


1 

2 

5.2096 

7.9272 

5.2055 
7.9831 

5.20765 
7.93015 

.. 

1 

1 

1 

1  detached. 

2  detached. 


5.2140 
7. 9243 


5.2087 
7.9350 


5.21135 
7.92966 


.0038 

21,900 

.0005 

1,900 

Bore,  A  ".0159,  ring  detached. 
Bore,  B  ".0135,  ring  detached. 


Slice  A-B  7. 


1. 

2. 


Rings. 


Diameters. 


A. 


B. 


Mean. 


Inches.  Inches. 
5.2061  5.2059 
7.9364    I    7.9317 


Inches. 
5.2060 
7.93405 


Strains. 

Stresses. 

Tension. 

Compres- 
sion. 

Tension.  ^-P- 

1 

Inch. 

Inch. 

Pound4. 

1 
Pmmds. 



\ 

SLICE  ANNEALED  (INTACT)  IN  OIL  AT  600°  F. 


1 

5.2061 
7.9363 

5.2058 
7.9317 

5.20595 
7.9340 

2 

RINGS  DETACHED. 


1  detached 

5.2090 

5.2100 

5.2095 
7.9327 

.00855 

20.400 

2  detached - 

7.9370 

7.9284 

.0013 

4,900    , 

Bore,  A  ".0140,  ring  detached. 
Bore,  B  ".0154,  ring  detached. 
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Slice  A-B  8. 


Diameters. 

Mean. 

Strains. 

Stresses. 

Rings. 

1 
A.               B. 

Tension.  Comp««- 

1 

Tension. 

Compres- 
sion. 

1 

Inches. 
5.2176 
7.9363 

Inches. 
6.2147 
7.9338 

Inches. 

6.21615 

7.98605 

Inch. 

Inch. 

Pounds. 

Pounds. 

*> 

SLICE  ANNEALED  (INTACT)  IN  OIL  AT  700°  F. 


1 5.2175        6.2147 

5.2161 
7.93495 

2 7.9363         7.9836 

RINGS  DETACHED. 


1  detached 
1*  detached 


5.2168 
7.9316 


5.21825 
7.93455 


.00216 

12.400 

.0004 

1.600 

Bore,  A  ".0113,  ring  detached. 
Bore,  B  ".0114,  ring  detached. 


Slice  A-B  9. 


1 

Diameters. 

Strains. 

Stresses. 

Rings. 

A. 

B. 

Mean. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 
5.2175 
7.9346 

Inches. 
5.2166 
7.9358 

Inches. 

5.21705 

7,9852 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

1 

RINGS  DETACHED. 


1  detached 

5.«82 
7.932b 

6.2202 
7.9336 

5.2217 
7.9331 

.0046 

26,700 

'2  detached 

.0021 

7,900 

Bore,  A  ".0156,  ring  detached. 
Bore,  B  ".0144,  ring  detached. 
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Slice  A-B  10. 


Rings. 

Diameters. 

Mean. 

Strains.                     Stresses. 

1 

A. 

B. 

Tension.  ^^^SJfn®**  Tension. 

1 

Compresi- 
sion. 

1 

Inches. 
5.2140 
7.9361 

Inches. 

5.2141 

7.9328 

Inches. 

5.21405 

7.9342 

1 
Inch.         Inch. 

Pounds. 

Poiindf. 

2 

..........  ..........1.......... 

SLICE  ANNEALED  (INTACT)  IN  OIL  AT  805°  F. 


RINGS  DETACHED. 


1  detached I    5.2163 

2detached I    7.9371 


5.2168 
7.9807 


6.21655 
7.9336 


1 

6.2141 
7.9859 

5.2140 
7.9322 

5.21405 
7.93405 

I 

2 

1 

1 

• 

.0025 

.00045 

1,600 

14,400 


Bore,  A  ".0119,  ring  detached. 
Bore,  B  ".0116,  ring  detached. 


Slice  A-B  11, 


Rings. 

Diameters. 

Mean. 

Strains. 

Stresses. 

A. 

B. 

Tension. 

Compres- 
sion. 

1 

Tension. 

Compres- 

SiOD. 

1 

Inches. 
6.2181 
7.9496 

Inches. 
6.2200 
7.9466 

Inches. 

5.21905 

7.9481 

Inch. 

Inch. 

Pounds. 

Pounfis. 

2 

'  •  ■  '  * 

I 

SLICE  ANNEALED  (INTACT)  IN  OIL  AT  906°  F. 


1 

5.2178 
7.9492 

5.2201 
7.9468 

5.21895 
7.9480 

2 

RINGS  DETACHED. 


1  detached 

2  detached 


5.2194 
7.9488 


5.2214 
7.9467 


6.2204 
7.94775 


.00145 

.00025 

900 

8,300 


Bore,  A  ".0094,  ring  detached. 
Bore,  B  ".0110,  ring  detached. 
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Diameters. 

Mean. 

Strains. 

Stresses. 

Rings. 

1    '^^ 

B. 

Tension. 

C°X?.'^-  Tension. 

Compres- 
.sion. 

1 

'   Inches. 
\ ,    6.2191 

luchfs. 
5.2175 

Inches. 
5.2183 

Incfi. 

Inch.     1  Potinds. 

Pounds. 

J '    7.9285 

7. 9401             7. 9343 

..........1... 

SLICE  ANNEALED  (INTACT)  IN  OIL  AT  1,000°  F. 


1 

5.2188 
7.9280 

1 

.^2171  ; 

7.9396    1 

6.21795 
7.9338 

■1 

RINGS  DETACHED. 


liAetached 6.2196        5.2179  6.21875 

Jdet&ched I    7.9280        7.9393  7.93365 

I 

' I 

Bore,  A  ".0096,  ring  detached. 
Bore,  B  ".0092,  ring  detached. 


.0008 

4,600 

.0U015 

600 

Slice  A-B  13. 


Diameters. 

Strains. 

Stresses. 

Rings. 

A. 

B. 

Mean. 

Tension. 

Compres- 
sion. 

Tension.  <^r„™- 

1 

Inches. 
6.2115 
7.9654 

Inches. 
5.2170 
7.9445 

Inches. 

5.21425 

7.94995 

Inch. 

Inch. 

Pounds. 

ft 

Pounds. 

o 

RINGS  DETACHED. 


1  detached 

5.2169 
7.9535 

7.94J8 

5.21875 
7.94815 

.0045 

25,900 

i  detached 

.0018 

6,100 

Bore,  A  ".0144,  ring  detached. 
Bore,  B  ".0145,  ring  detached. 
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Slice  A-B  14. 


RiDgft. 

Diametera. 

Strains.                      St  resale*. 

A. 

B. 

Mean. 

TensioD. 

ComP«- Tension.  !«=^f„Pr- 

1... 

2... 

Inc?ies. 
5.2060 
7.9554 

Inches. 
5.2114 
7.9440 

Inches. 
5.2087 
7.9497 

Inch.         Inch.     '  Pounds. 

J^cmnfis, 

1 

<                 \ 

SLICE  ANNEALED  (INTACT)  IN  OIL  AT  1,100°  F. 
(Holes  defining  extremities  of  diameters  reamed  after  annealing.) 


RINGS  DETACHED. 


1  detached 

2  detached 


5.2062 
7.9562 


5.2108 
7. 9424 


5.2085 
7.9493 


Bore,  A  ".0116,  ring  detached. 
Bore,  B  ".0096,  ring  detached. 


,0008 
,00045 


1 

5.2059 
7.9549 

1 

5.2106    1 
7.9428    1 

1 

5.2082 

1 

i 

1 
1 

2 

X 94885 

|.  ..-.•- 

•  •.•••.•.*|.   •••   .- 

1 

1 

1,700 
1,700 


! 


! 


s 

H 


Jij 


^ 


V 


'ft. 


Z2 


Section  A-B,  diameters  18  to  27,  was  turned  down  from  1".535,  the 
original  thickness  of  the  tube,  to  ".165  thickness  of  walls. 

Longitudinal  and  diametrical  measurements  taken  before  and  aft^r 
turning  down  gave  the  following  results: 

LONGITUDINAL  STRAINS  RELEASED  AND  THEIR  CORRESPONDING  STRESSEIS. 


Aj 


CiauKed  lines. 


Measurements  taken. 


Walls  of 
full  thick- 
ness. 


Walls  ".165 
thick. 


Strains 
released. 


Inches. 
6.7094 
6.7040 
6.t*36 
6.6964 


In/^hes. 
6.7146 
6.7086 
6.6880 
6. 7015 


Moan  compressive  stress. 


Stresses 
correspond- 
injf,  com- 
pression 
'  per  square 
I      inch. 


Inch. 
.0052 
.0045 
.0044 
.0049 


Pounds. 
23,900 
20,100 
19,700 
22,000 


21.900 
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OIA^ICrrRICAL   STRAINS  RELEASED  AND  THEIR  CORRESPONDING  STRESSES. 

Mierometer  readjusted  since  taking  earlier  measureoQents. 


No.  of 
diameter. 


is , 

19 

•20 , 

•21 , 

•22...*. 

•23 

•24 

ITy 

2t*. 

•27 


Micrometer  readings,  diameters. 


Walls  of  full  thickness. 


Inch. 
.0446 
.(M60 
.0432 
.0428 
.0436 
.0430 
.0441 
.0490 
.0511 
.0551 


B. 


Inch. 
.0460 
.0439 
.0433 
.0448 
.0433 
.0447 
.0430 
.0469 
.0502 
.0550 


Mean. 


Inch. 
.0453 
.01495 
.04325 
.0438 
.04346 
.04385 
.04356 
.04795 
.05065 
.05505 


Walls  ".165  th 

A. 

fi.    1 

Inch. 

Inch, 

.0476 

.0486 

.0504 

.(M80 

.0483 

.0482 

.0481 

.0500 

.0490 

.0486 

.0483 

.0601 

.0493 

.0186 

.0541 

.0522 

.0560 

.0551 

.0576 

.0580 

Mean. 


Inch. 
.04805 
.0492 
.04825 
.04906 
.0488 
.0492 
.04895 
.05315 
.05555 
.0578 


Stresses 

Strains 
released. 

corre- 
sponding, 

compres- 

sion. 

Inch. 

Pounds. 

.00275 

16.200 

.00425 

25,100 

.0050 

29,600 

.00525 

31,000 

.00535 

31,600 

.00535 

31,600 

.0064 

31,800 

.0052 

30,600 

.0049 

29,000 

.00275 

16,200 

CAST  IRON  AND  PIG  IRONS. 
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PISTON   RODS — BETR ACTION    CHAINS. 


Piston  Rods. 


PROOF  STRESS  APPLIED  TO  PISTON  RODS  FOR  GUN  CARRIAGES. 


Description. 


6"  dii^ppearing  carriage . 
12"  disappearing  carriage 


Tens»ile 

UppHCKl. 


40.  Olio 

150.  t«>U 


Retuaotion  Chains  for  12"  Carriages. 

No.  1030(). 

Baltimore  chain. 

Diameter  of  wire  of  links,  ".70. 

Proof  stresses  applied,  15,000  lbs.  tension. 


FIRST  SECTION.  16'  A"  LONG. 


Applied        Elonga- 
load8.  tion. 


Remarks. 


Pound*.  I  Inches. 

5.000  '  0. 

15.000  ;  1.20 

5,000  ,  .78 


Initial  load. 


SECOND  SECTION,  15'  2"  LON(i. 


Initial  load. 


No.  10307. 

Watertown  Arsenal  chain. 
Diameter  of  wire  of  links,  ".70. 


P&undif. 

5,000 

15,000 

5,000 


FIRST  SECTION,  15'  3"  LONG. 


Applied    I    Elonga- 
loads.  tion. 


Remarks. 


lucfu  8. 
0. 

12.  OS 
12.30 


Initial  load. 


SECOND  SECTION.  15' 7"  LONG. 


5,000 

15,000 

5,000 


0. 

13. 32 
12. «« 


Initial  load. 


RETBACTION    CHAINS. 
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TENSILE  TESTS  OF  CHAINS. 


Samples  5  feet  long  each. 


BALTIMORE  CHAIN'  (BRADLEE  &  CO.,  MAKERS). 


From  one  end  *. . 
Fr^>in  other  end 


Tensile 
strength. 


Ponndd. 
•23. 900 

'28, 750 


WATERTOWN  ARSENAL  CHAIN. 


F'ntm.  one  end  . . 
Fn»ni  other  end 


26,700 
29,950 


Samples  5  feet  long  each,  from  near  middle  of  length  of  chains. 

No.  10308. 


Tensile 
strength. 


)    Bal  timore  chain  ( Bradlee  <Sc  Co. ) . 
l>o 


Pounds. 
•24,380 
•28,890 


No.  10809. 


Watertovrn  Arsenal  chain. 
Do 


30,480 
'29, 690 
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No.  10310. 


Watertown  Arsenal  chain. 
Made  of  Swedish  iron. 
Length  of  sample,  4i  feet. 
Diameter  of  wire,  ".68;  se 


sectional  area,  0.36+2=0.72  square  inch. 


Applied 
loads. 

Elonga- 
tion. 

Remarks. 

Ttmnds. 

Inckee. 

1,000 

0. 

Initial  load. 

2,000 

.07 

8,000 

.15 

4,000 

.28 

5,000 

.31 

6,000 

.40 

7,000 

.57 

8,000 

1.02 

9,000 

1.58 

10,000 

2.16 

11,000 

2.85 

12,000 

8.61 

18,000 

4.25 

" 

14,000 

4.90 

15,000 

5.69 

• 

1,000 

5.51 

".  18  resilience. 

16.000 

6.88 

17,000 

7.10 

18,000 

7.86 

19,000 

8.82 

20,000 

9.68 

21,000 

10.60 

22,000 

11.60 

28,000 

12.78 

1 

24,000 

14.12 

25,000 

15.40 

25,500 

16.12 

1,000 

15.90 

".22  resilience. 

Chain  rented  under  initial  load  80  minutes,  and  15  minutes  without  load. 

1,000 

15.90 

Test  resumed. 

25,600 

16.14 

26,000 

16.16 

26,500 

16.23 

26,700 

16.50 

26,900 

17.05 

27,000 

17.70 

27,500 

19.15 

28,000 

20.50 

28,400 

22.10 

Tensile  strengths 39,440  pounds  per  square  inch. 

RETEST  OF  CHAIN  AFTER  AN  INTERVAL  OF  REST  OF  EIGHTEEN  HOURS. 


32,100 


Tensile  strength »  44 ,580  pounds  per  square  inch. 


SECOND  RETEST  OF  CHAIN  AFTER  AN  INTERVAL  OF  REST  OF  EIGHTEEN  DAYS. 


85,600 

Tensile  strength  =49,440  pounds  per  square  inch. 

BETRACnON  AND  BUFFEB  BBACKET  HOOKS. 
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Betraction  and  Buffer  Bracket  Hooks. 

Steel  castings  for  barbette  carriage  for  12-incb  B.  L.  rifle,  model 

1S9-2. 

BUFFER  BRACKET. 

Measurements  for  distortion  of  hook  taken  from  point  of  hook  to 
comer  of  body  of  bracket. 


Applied 

Distortion 

Applied 

Distortion 

loads. 

of  tiook. 

loads. 

of  hook. 

PoufuU. 

Inch, 

PouruU. 

Inch. 

1,000 

0. 

85,000 

.07 

10,000 

0. 

40,000 

.12 

20.000 

.01 

45,000 

.19 

26,000 

.02 

60,000 

.30 

80,000 

.04 

1,000 

.24 

The  two  2-inch  bolts  securing  the  bracket  to  a  fixing  plate  in  the 
toting  machine  were  distorted  and  were  with  difficult}'  removed  from 
place. 

BUFFER  BRACKET. 


Applied 

Distortion 

Applied 

Distortion 

loads. 

of  hook. 

loads. 

of  hook. 

Poundf. 

Inch, 

PoundB. 

Inch, 

1,000 

0, 

85.000 

.06 

10.000 

0. 

40,000 

.09 

20,000 

.01 

!       45,000 

.15 

25,000 

.02 

60.000 

.26 

80,000 

.03 

!         1.000 

.19 

RETRACTION  HOOK. 


1.000 

0. 

85,000 

.08 

10,000 

0. 

40,000 

.03 

20,000 

.01 

45,000 

.04 

25,000 

.02 

50,000 

.05 

80,000 

.02 

1.000 

.03 

RETRACTION  HOOK. 


1,000 

0. 

85,000 

.06 

10.000 

0.        , 

40.000 

.07 

20,000 

.01 

45,000 

.12 

25.000 

.02 

60.000 

.15 

80,000 

.04 

1.000 

.10 
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HELICAL   SPBIKGS. 
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HKLicAr.  Springs,  Double  Coil,  for  12-inch  Mortar  Carriages. 
Twenty  springs  from  lot  of  58  received  June  12,  1901. 

DESCRIPTION  OF  ONE  SPRING. 

<  'tit^ide  coil,  left-hand  gpring: 

Exterior  dlimieter  of  coll. inches. .    9. 10 

Diameter  of  bar do...    1.74 

Height  of  spring  unloaded do...  14.80 

I  Hntance  between  coils do . . .      .96 

Weil? h t .'86  pounds  0  ounces 

liiM<le  coil,  riffht-hand  sprint: 

Exterior  diameter  oi  coil inches..    6.56 

Diameter  of  bar .jdo...    1.24 

Heii^lit  of  spring  unloaded do...  18.36 

Distance  between  coils do . . .      .67 

Weight 84  pounds  12  ounces 

COMPRESSION  TESTS. 


Description. 

Height. 

Load  sus- 
tained. 

Ptmndt. 

Remarks. 

Inchet. 

First  spring 

12.25 

17,500 

12.20 

18,800 

9.75 

45,700 

Closed  down. 

11.85 

18,000 

1 

12.25 

14,100 

Second  sDrinsr 

12.25 

15,700 

1 

12.08 
9.75 

18,000 
46,600 

1 

9.70 

49,300 

Closed  down. 

1 

9.75 

46,700    ; 

11.68 

18,000    1 

12.25 

12,350 

Third  sDrinflT 

12.25 

17,300 

A    •  ■•  •  ^^    ^^Mr             ^^^5  •••••••••••    ••••• 

12.18 

18,000    ' 

9.75 

45,400    ; 

J 

9.72 

45,700    '  Closed  down. 

1 

9.75 

44,450 

11.82 

18,000 

12.25 

13,560    ! 

}    Fourth  spring 

12.25 

16,700 

r 

12.14 

18,000    1 

1 

9.75 

45,800    :  Closed  down. 

11.75 

18,000    1 

12.25 

12,740    , 

Fifth  spring 

12.25 

17,400 

^    ^  ^  ^  ^  ^     ^«  M^A  m  mm^^     ■«*■••«•••    •    «•••• 

12.20 

18,000 

9.75 

45,700 

Closed  down. 

11.83 

18,000 

« 

12.25 

13,620 

1 

Sixth  BDrinar 

12.25 

17,160    ' 

^'a  ^^b  ^^m    ^m^a  mMM^^  ••«■•*••«■    •    ■•••■ 

12.17 

18,000    > 

1 
1 

9.75 

45,800    ,  Closed  down. 

11.75 

18.000 

12.25 

18.200    1 

This  spring  was  clonwl  di 

>\vn  and 

so  remained  for  a  period  of  41  hours, 

after  which  the 

results  were  as  follows: 

9.78 

44,500 

11.70 

18,000 

12.25 

12,860 

1 

11.78 

18.000 

9.75 

45,700 

Closed  down. 

11.71 

18,000 

12.25 

12,240 

Seventh  sprfnar 

12.25 

15. 760 

"      ^^         ^B  ^  ^  ^  ^  B     ^^W^  *       ^^^  ^^B                 ^^^^»^^^^^" 

12.00 

18,000 

9.75 

43.400 

9.65 

46,100 

Closed  down. 

9.75 

42,300 

11.65 

18,000 

12.25 

11,800 

M   "n^/*   ^nft 

_OR 
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COMPRESSION  TESTS— ConUnued. 


Description. 


Eighth  spring 


Height. 


Ninth  spring 


Tenth  spring 


Inches. 

12.25 

12.21 

9.75 

9.63 

9.75 

11.80 

12.25 

12.25 

12.04 

9.75 

9.70 

9.75 

11.70 

12.25 

12.26 

12.17 

9.75 

9.68 

9.75 

11.82 

12.25 


Load  sus- 
tained. 


Poundi. 
17,700 
18,000 
45,600 
47,200 
44,080 
18,000 
13,320 

15,780 
18.000 
44,800 
45, 400 
4;i,800 
18,000 
12,660 

17,560 
18,000 
45,500 
46,200 
44,720 
18,000 
13,720 


Remarks. 


Closed  down. 


Closed  down. 


Closed  down. 


Eleventh  spring 12.25        18,000 

At  38,800  pounds  the  inner  coil  spring  fractured  at  the  second  turn  of  coll. 


Twelfth  spring 


Thirteenth  spring 


Fourteenth  spring. 


Fifteenth  spring. 


Sixteenth  spring 


Seventeenth  spring. 


Eighteenth  spring. 


12.26 
12.25 
9.75 
11.87 
12.25 

12.38 

12.25 

9.75 

9.65 

9.75 

11.98 

12.25 

12.25 

12.11 

9.75 

9.68 

9.75 

11.72 

12.25 

12.25 

12.09 

9.75 

9.65 

9.75 

11.66 

12.25 

12.25 

12.21 

9.75 

9.70 

9.75 

11.83 

12.25 

12.25 

11.98 

9.75 

9.67 

9.75 

11.56 

12.25 

12.27 

12.25 

9.75 

9.63 

9.75 

11.85 

12.26 


18,000 
18,100 
45,800 
18,000 
14,340 

18,000 
19. 740 
48,000 
49,700 
46,800 
18,000 
15,040 

16.700 
18,000 
44,620 
45,900 
43,800 
18,000 
12, 340 

16, 520 
18,000 
42,800 
45,200 
41,320 
18,000 
12,080 

17,700 
18,000 
44,600 
45,600 
44,300 
18,000 
13,800 

15,080 
18,000 
44,200 
45,000 
42,600 
18,000 
11,200 

18,000 
18,400 
45,800 
46,700 
44,7t>0 
18,000 
14,200 


Closed  down. 


Closed  down. 


Closed  down. 


Closed  down. 


Closed  down. 


Closed  down. 


Closed  down. 
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COMPRESSION  TESTS— Continued. 


Deflcription. 


Nineteenth  spring. 


Twentieth  spring. 


Height. 


Inches. 

12.26 

9.76 

9.69 

9.76 

11.90 

12.25 


Load  sus- 
tained. 


Pounds. 
18,000 
45,600 
46,700 
45.000 
18.000 
13,680 


RemarlLS. 


Closed  down. 


Closed  down. 


12.27  ,  18,000 

12.25  I  18.500 

9.75  ,  46.500 
9.70  '  47,300 

9.76  ;  46,500    ! 
11.89  I  18,000 

12.26  I  14,400    I 
This  spring  was  closed  down  and  so  remained  for  a  i>eriod  of  65  hours,  after  which  the 

results  were  as  follows: 

9.70  I  47.300 

9.75  I  46,000 

11.83  ,  18.000 
12.25  >  13,620 
11.89  18,000 

9.76  46.300 
9.70  ,  47,300 
9.75  '  46,000  ' 

11.84  18,000 

12.25  13,600 

10.26  39.500    I 
I       This  spring  was  loaded  100  times,  compressing  to  10".25  and  returning  to  12''.25  height  each 

time,  after  which  the.re8ult8  Were  as  follows: 


Closed  down. 


10.25 
11.86 
12.25 
11.89 
9.75 
11.85 
12.25 


39,180 
18,000 
13,700 
18.000 
47,000 
18.000 
13,480 


Closed  down. 


C!oMPRESsiON  Test  of  Springs  for  8-inch  Carriage. 


Springs  made  at  Watertown  Arsenal. 


DESCRIPTION  OF  ONE  SPRING. 

Exterior  diameter  of  coil inches. .  2. 80 

Diameter  of  bar do. . .    .50 

Hrt^hl  of  bprlng  unloaded do. . .  6. 30 

Wstance  between  coils do. . .    .40 

Weight r 3  pounds  4  ounces 


No.  of  spring. 


I     1 

2 

i     3 

'     5 
6 

I      ( 

9 

I    10 

11 

.   12 

'  n 

15 

)  16 


Closed  down. 

Initial 

Final 

height 

—    

--    —    —   - 

height 

unloaded. 

Load. 

Height. 

unloaded. 

Jnchcft. 

Pounds. 

Inches. 

hiches. 

6.30 

2.780 

4.14 

6.03 

6.18 

2,600 

4.17 

6.00 

6.30 

2,740 

4.20 

6.10 

6.20 

2,650 

4.11 

6.06 

6.30 

2,700 

4.16 

6.10 

6.23 

2,740 

4.26 

6.11 

6.40 

2,600 

4.16 

6. 12 

6.24 

2.780 

4.11 

6.03 

6.31 

•J,  760 

4.09 

6.12 

6.14 

2, 720 

4.15 

6.95 

6.29 

2,780 

4.17 

6.10 

6.18 

2,600 

4.17 

5.93 

6.22 

2,780 

4.12 

6.00 

6.24 

2,700 

4.17 

6.05 

6.81 

2,560 

4.16 

5.96 

6.45 

3,000 

4.15 

6.20 
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Compression  Tests  of  Helical  Springs  for  7-1xch  Mortar 

Carriages. 

Counter-recoil  springs.     • 
No.  of  test,  10354. 


No.  of 
spring. 


Weight 


Exte- 
rior di- 
ameter. 


1. 
2. 
8. 
3. 


Lb*.  <xu. 
19  Zh 
18  18^ 
18    14^ 


Inches. 
5.02 
5.05 
6.00 


4 '    18    15 


5.02 


Diam- 
eter of 
wire. 


Inch. 
.68 
.68 
.68 


.68 


Dis- 

Height 

tance 

unload- 

be- 

ed. 

tween 

coils. 

Inches. 

Inch. 

19.20 

.80 

19.10 

.80 

19.10 

.80 

19.12 

.80 

Height     Closed  down. 

of     I 
spring 


when 

com- 
pressed; Load, 
at  1,000 
pounds. 


Height 


Inches. 

15.93 

15.79 

15.73 

15.10 


15.67 


Pound*. 
2,900  . 
2,850 
2,780 
2,750 


Inches. 
9.56 
9.85 
9.45 
9.46 


I 


Height 

spring 
when 

return- 
ed to  i 
1.000   I 

pounds, 


Inches. 

15.20 

14.87 

14.87 

14.71 


Remarks. 


2,700  9.44 


14.92 


After  belnff 
closed  doMp-n 
40|  houR). 


Compression  Test  of  Dol^le  Sbring  from  Recoil  Cylinder  of 
15-PouNDER  Gun  for  the  Driggs-Seabury  Gun  and  Ammunition 
Company,  Derby,  Conn. 

No.  10281. 


OUTSIDE  SPRING. 


Seventeen  coils;  diameter  of  wire,  ".660. 
Free  height,  18".41. 


INSIDE  .SPRING. 


Twenty-three  coils;  diameter  of  wire,  ".877. 
Free  height,  17". 33. 


SPRINGS  TESTED  TOGETHER. 


Load. 


Height  15 
inche«. 


Height  10 
inches. 


Closed  down. 


Pounds.          Pounds. 
1,290    I 


Pounds. 
33,000 


Height 
when  closed. 


Inches. 
10.02 


Freehe.ghu.1  ^^gt  o,oaU_ 


Inches. 


Inch. 


Set  of  inside 
spring. 


Inch. 


AFTER  COMPRESSING  THE  SPRINGS  FROM  15^  TO  10^  ONE  HUNDRED  TIMES 
1.190  33.000  33,000    (  10.00     j 


18.24 
16.95 


.17 


.S8 


HELICAL   SPRINGS. 


389 


Recoil  Springs  for  3"  Experimental  Carriage,  Manufactltied 

AT  Rook  Island  Arsenal. 


No.  10311. 

DESCRIPTION  OF  SPRING: 

KTieriar  diameter  of  coil inches..    3.13 

iMAmeter  of  bar do 37 

Utrifht  anloaded do 19.60 

liwtance  between  colls do 60 

w-iyhi 5  pounds  6f  ounces 


Heiifht.         tained. 

Remarks. 

Jnrhe9.     '    Pounds. 

17.81                100      Initial  load. 

17. 26    ,            150      Central  rod  2\"  diameter  within  the  spring. 

16.80     ,             200 

16. 3S               250      Loads  applied  and  released  without  Jarring. 

15.52                300    1 

14.9i»                850 

14.34                  400 

13.58                  450 

12.77                  500    ' 

10.87                  600    1 

9.80 

700    ' 

8.79 

800 

7.88 

900      Closed  down. 

7.82               1,000 

7.81                  900 

7.81                  800 

.8.12     ,              700 

9.84     1             600                                                                                                                                        i 

11.39    ,              500 

12. 88                  400 

14.47     '              3U0 

16.07     1             200 

17.70    1              100 

.Spring  continuously  jarred  with  mallets  as  the  loads  were  changed. 

17.70    i             100 

Initial  load. 

16.03    ,              200 

14.58                  800                                                                                                                                        1 

13.06                  400 

11.60                  500 

10.42                  600 

9.01 

700 

7.86    !              800 

Spring  generally  closed  down,  a  few  coils  partly  open. 

;          7.81 

820 

7.82 

800 

8.M 

700 

9.99 

600 

11.60 

600 

1^99 

400 

14.66    '              800 

16.30                 200 

17.88                  100 

Center  lod  turned  down  to  2^  diameter.                                                                                       1 

17.77                  100 

Initial  load. 

16.29                 200 

Loads  applied  and  released  without  Jarring. 

14,71                  800 

13.23    i             400 

11.60 

500 

10.03 

600 

8.47 

700 

8.07 

750 

7.79    ;             800 

Spring  closed. 

7.T7    ,             850 

7.79                 800 

8.10                 750 

8.86                 700 

9.90 

600 

11.48 

600 

13.  M 

400 

14.68 

800 

16.24                 200 

" 

^  17.98                 100 

Center  rod  turned  town  to  1  J"  diameter. 

17.76               100    <  Initial  load.    Loads  applied  and  released  without  Jarring. 

16  17               200 

I               : 
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No.  10311— Continued. 


Spring  in  a  yoke  fixture  having  4  side  rods,  the  inside  elements  of  which  were  on  a  circle 

Initial  load. 

Continuous  jarring  as  loads  were  changed. 


Height. 

Load  sus- 
tained. 

Inches. 

Pounds. 

14.57 

300 

13.09 

400 

11.51 

500 

9.97 

600 

8.84 

700 

7.78 

800 

8.80 

700 

9.70 

600 

11.19 

500 

12.71 

400 

14.50 

300 

16.08 

200 

17.78 

100 

Spring  i 

n  a  yoke  fi 

34"  diame 

er. 

17.66 

100 

16.12 

200 

14.50 

300 

12.93 

400 

11.38 

500 

9.64 

600 

8.29 

700 

7.82 

750 

7.73 

800 

7.77 

750 

8.02 

700 

8.93 

600 

10.56 

'   500 

12.08 

400 

13.70 

800 

15.30 

200 

17.03 

100 

1 

0 

17.32 

100 

7.74 

aoo 

17.02 

100 

0 

17.32 

100 

0 

i7.74 

100 

Remarks. 


Rested  without  load  1  hour. 

Height  under  100  pounds  after  resting. 


No.  10312. 


DESCRII*TIOX  OF  SPRING. 

Exterior  diameter  of  coil inches.  -    3.  U 

Diameter  of  bar do 37 

II eight  un loaded do. ...  19.  ^ 

Distance  between  coils do W 

W eigh  t 5  poun ds  6i  ounces. 


Height. 
Tnchrs. 

Load  sus- 
tained. 

Remarks. 

Ptmndtt. 

17.95 

100 

Initial  load.     Spring  jarred  continually  with  mallets  a.««  the  loads 

were  changed. 

16.39 

200 

14.89 

300 

13.48 

400 

11.89 

500 

f^entral  rod  'ly  diameter  within  the  spring. 

10.32 

600 

H.61 

700 

7.80 

800 

Spring  generally  closed  down. 

8.  .50 

700 

10.20 

600 

11.51 

500 

13.08 

400 

14.73 

300 

16.27 

200 

17.98 

100 

HELICAL   SPRINGS. 
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No.  10312— Continued. 


Height. 


I 


Load  sus- 
tained. 


Rem  arks. 


Snchn. 
17.98 
16  70 
15. 70 
14.99 
14.09 
12.98 
10. 57 

9.54 

7.91 

7.91 

8.28 

9.87 
11.38 
12.99 
14.68 
16.27 
17.96 
Center  rod 
I 


Initial  load.    Loads  applied  and  released  without  Jarring. 


Pwind«. 
100 
200 
800 
400 
500 

eoo 

700 
800 
900 

800 
700 
600 
600 
400 
800 
20O 
100 
turned  down  to  2''  diameter 


Rested  underload  three-fonrth<)  of  an  hour  without  change  in  height. 


I 


Initial  load.    Loads  applied  and  released  without  Jarring. 


17.94  I             100 

16.S7  I              200 

14.80  300 

13.28  400 

11.80  500 

10.25  600 

8.70  700 

7.98  800 

8.40  700 

9.89  600 

11.52  500 

13.06  '      400 

14.71  800 

16.25  200 

17.98  100 

Spring  in  yoke  fixture  having  4  side  rods,  the  inside  elements  of  which  were  on  a  circle  Z^ 
diameter. 


17.94 

100 

Continuous  Jarring  as  loads  were  changed. 

16.34 

200 

14.83 

800 

13.16 

400 

11.69 

500 

10.12 

600 

8.60 

700 

8.08 

800 

8.31 

700 

9.15 

600 

10.84 

500 

12.46 

400 

14.06 

300 

15.70 

200 

17.60 

100 

8.06 

800 

17.46 

100 

0 
100 

Rested  16  honnL 

17.  W 

M^\^9V^^Ut    A^M    AA^IAAO. 

16.31 

200 

14.73 

300 

13.25 

400 

11.73 

500 

9.87 

600 

8.50 

700 

■ 

8.08 

800 

H.37 

700 

• 

9.21 

600 

10.63 

500 

12.51 

400 

14.02 

300 

15.70 

200 

17.49 

100 

• 
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HELICAL   SPRINGS. 


Tension    Tests    of    Brake    Lever    Springs    for    12" 

Carriage. 


Mortar  | 


External  diameter  of  springs,  1".25. 
Diameter  of  wire,  ".20. 


No.  of 

test. 


10,274 
10,275 
10,276 
10,277 


10,274 
10,276 
10,276 
10,277 


Marks. 


1 

11 
111 
1111 


Height. 


Unloaded. 


Load  of  244 
pounds. 


Jnche9. 
2.48 
2.47 
2.50 
2.49 


Inches. 

8.92 
3.99 
S.95 


Unloaded. 


Inches. 
2.53 
2.55 
2.59 
2.56 


Springs  then  loaded  with  50  pounds. 

Load  qf  60 


1 

11 
111 
1111 


2.58 
2.55 
2.59 
2.56 


pounds. 
2.84 
2.84 
2.89 

2.86 


2.58 
2.55 
2.59 
2.56 
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NICKEL   STEEL. 
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Tests  Made  for  the  Bureau  of  Ordnance,  U.  S.  Navy. 

No.  7293. 

Marks,  3"  rbund  nickel  steel.     Carbon  Steel  Company. 

Diameter,  ".500. 

Sectional  area,  .196  square  inch. 

(xau^ed  length,  2". 


Applied 
'  loaosper 

inch. 


1.000 
5.000 
10,000 
20.000 
80,000 
40.000 
48,000 
49.000 
SO,  000 
51.000 
512,000 
51.000 
«0, 510 


Elongation' 
per  inch. 


Inch, 

0. 
.00010 
.00090 
.00060 
.00100 
.00130 
.OOlfiO 
.01100 
.01365 
.01450 
.01560 
.01750 


Successive 

elongation 

perlnch. 


Inch. 

0. 
.00010 
.00020 
.00080 
.00040 
.00080 
.00020 
.00960 
.00265 
.00085 
.00110 
.00190 


Permanent 

set. 


Inch. 
0. 


Successive ,' 

pennanent, 

set. 


Remarks. 


Inch. 
0. 


Initial  load 


0.                    0, 

1 

0.                     0. 

1 

1 

1 

; ' 

1. 

Elastic  limit. 


Tensile  strength. 


General  summary. 

Ten.«ile  strength  per  square  inch  of  original  section pounds. .  80, 510 

ElAstic  limit  per  rauare  inch  of  original  section do. . .  48, 000 

FJ. mgation  per  incn  after  rupture inch . .    .  2550 

Elongation  per  inch  under  strain  at  elastic  limit do. .  -  .  00150 

Rt'duciion  in  diameter  at  point  of  rupture do. . .      .  160 

Reduction  in  area  after  rupture,  per  cent  of  original  section 50. 9 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".15, ''.36* 
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NICKEL   STEEL. 


No.  7294. 

Marks,  3"  round  nickel  steel.     Carbon  Steel  Compan^^ 
Diameter,  ".500. 

Sectional  area,  .196  square  inch.  • 

Gauged  length,  )>.". 


Applied 

loads  per 

square 

inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
79,640 


irir^r.»of{.^«^  Successive  >  Tj^-^a-.^-,*  Successive 
^?SJch    '  elongation  ^^^"^"^  permanent 
per  men.      perlnch.  ^^'        i        set. 


Inch. 

0. 
.00010 
.00035 
.00060 
.00100 
.001&5 
.00155 
.01350 
.01435 
.01495 
.01600 
.01700 


Inch. 

0. 
.00010 
.00025 
.00025 
.00040 
.00085 
.00020 
.01195 
.00085 
.00060 
.00105 
.00100 


Inch. 

0. 

0. 


0. 


Inch. 

0. 

0. 


0. 


Remarks. 


Initial  l«>ad. 


Elastic  limit. 


Tensilf  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  79,  C40 

Elastic  limit  per  square  Inch  of  original  section do...  4«i,000 

Elongation  per  inch  after  rupture inch . .     .  2500 

Elongation  per  inch  under  strain  at  elastic  limit do.  - .  .  00155 

Reduction  in  diameter  at  point  of  rupture - do. . .      -  J^ 

Reduction  in  area  after  rupture,  per  centof  original  section 50.9 

Position  of  rupture ".8  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ''.15,  ".t&i* 
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No.  T^do. 

Marks,  3"  round  nickel  steel.     Carbon  Steel  Company. 

Diameter,  ".500. 

Seetional  ar^,  .196  square  inch. 

C^auged  length,  2". 


*  Applied 
l.^ds  per    Elongation ;  ekmSlon  Permanent 


?^UAre 
inch. 


Pnmnds. 
l.OOO 
5.000 
10,000 
20,000 
90,000 
40,000 
48,000 

49,000  I 

90,000 
51,000 
52,000 
6S,000 
54,000 
SO,  710 


SuocesKive 
perlnch.  ;  pe^lnch 


I  nth. 

Iwh. 

0. 

0. 

.00010 

.00010 

.00000  • 

.00020 

.00000 

.00080 

.00100  1 

.00010 

.00190 

.00090 

.00150 

.00020 

.00160 

.00010 

.01200  1 

.OlMO 

.01300 

.00100 

.01396 

.00095 

.01475 

.00080 

.01650  ! 

.00175 

.01825  1 

.00175 

set. 


Inch. 
0. 

0. 


Succwjslve 

permanent 

set. 


Inch. 
0. 
0. 


0. 


RemarkM. 


Initial  load. 


Elastic-  limit. 


Tensile  stri'iiKth. 


General  tnxmrnary. 

Tensile  iitrength  per  square  inch  of  original  section pounds. .  80, 710 

Baltic  limit  per  square  Inch  of  original  section do. ..  49,000 

Bongation  per  incn  after  rupture Inch . .    .  2800 

Bongation  per  inch  under  strain  at  elastic  limit do ...  .  00160 

Beduction  in  diameter  at  point  of  rupture do. . .     .  140 

Redaction  in  area  after  rupture,  per  cent  of  original  section 48. 1 

Position  of  rupture ".70  from  neck 

Character  of  broken  surface fine  silky 

Bongation  of  inch  sections 'MS,  ".33* 


398 


NICKEL    STEEL. 


Tests  Made  for  U.  S.  Navy,  Gun  Facttory,  Washington,  D.  C- 

Specimens  taken  from  If"  round  bars  furnished  by  the  Carbon  Steel 
Company. 

No.  7384. 
Marks,  1. 
Diameter,  ".500. 
Sectional  area,  .196  square  inch. 
Gauged  length,  2". 


Applied 

loads  per 

squarv 

inch. 


Pounds. 
1.000 
fi,000 
10,000 
20,000 
30,000 
40,000 
50,000 
52,000 
53.000 
W.OOO 
55,000 
56,000 
58,000 
60,000 
64,000 
68.000 
72,000 
76,000 
80,000 
93,370 


Successive ' 


Successive 


^iTer  elongTuon  P'^™--'  r^™^e„t 


per  inch. 


Inch. 

0. 
.00010 
.00030 
.00065 
.00100 
.00135 
.00160 
.00180 
.00205 
.00:V25 
.00460 
.00595 
.00700 
.00875 
.01200 
.01575 
.01950 
.02400 
.03000 


per  inch 


Inch. 
0. 

.00010 
.00020 
.00035 
.00035 
.00035 
.00025 
.00020 
.00025 
.00120 
.00135 
.00ia5 

.ooia') 

.00175 
.003-25 
.00375 
.00325 
.00450 
.00600 


set. 


set. 


0. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  98,370 

Elastic  limit  per  square  inch  of  original  section do...  Ri.t|LO 

PJougation  per  Inch  after  rupture inch. .    .^^ 

Elongation  per  Inch  under  simin  at  elastic  limit do...  .Wl'*) 

Reduction  in  diameter  at  point  of  rupture do...     •  W> 

Reduction  in  area  after  rupture,  per  cent  of  original  section "■  ^ 

Position  of  rupture 1''  from  luvk 

Character  of  broken  surface granular  80  per  cent,  silky  20  per  cent 

Elongation  of  inch  sections ^06,  "-(^ 
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No.  7385. 
Marks,  2. 
Diameter,  ".500. 
Sectional  area,  .196  square  inch. 
Gauged  length,  2". 


kJEy";?r    Elongation' fJJf^JS 


Pousids. 
1,000 
5.000 
10,000 
20,000 
90,000 
40.000 
45,000 
46,000 
47.000 
48.000 
49.000 
50,000 
62,000 
56,000 
60.000 
64,000 
6K,000 
72,000 
^,290 


Inch. 

0. 
.00010 
.00085 

.00065 
.00100 
.00140 
.00170 
.00100 
.00650 
.00900 
.00960 
.01060 
.01200 
.01675 
.02200 
.02800 
.08550 
.04350 


permanent 
set. 


Inch, 
0. 

.00010 
.00025 
.00080 
.00035 
.00040 
.00080 
.00280 
.00250 
.00250 
.00060 
.00100 
.00140 
.00475 
.00525 
.00600 
.00750 
.00800 


Inch. 

0. 

0. 


Successive 

permaDent 

set. 


Inch. 

0. 

0. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  mirrmwry. 

Tensile  strength  per  square  inch  of  original  section pounds..  84,290 

Ejijlic  limit  per  square  inch  of  original  section do. . .  45, 000 

KkiQgation  per  inch  after  rupture i nch . .    .  2000 

tiMiigaiion  per  Inch  under  strain  at  elastic  limit do. . .  .  00170 

K(-duction  in  diameter  at  point  of  rupture 1 do...      .080 

KtTluetlon  in  area  after  rupture,  per  cent  of  original  section 29. 1 

nisition  of  rupture at  middle  of  stem 

Chaiacter  of  broken  surface silky,  oblique 

Elongation  of  inch  sections ".21*,  ^19 
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NICKEL   STEEL. 


No.  7386. 
Marks,  3. 
Diameter,  ".500. 
Sectional  area,  .196  .square  inch. 
Gauged  length,  2". 


Applied   I 
loads  per  lElonnition 

square     I  per  Inch. 

inch. 


Pounds. 
1,000 
5.000 
10,000 
20,000 
90,000 
40,000 
49,000 
50,000 
51,000 
62,000 
54,000 
56,000 
60,000 
64,000 
68,000 
72,000 
82,400 


Inch. 
0. 

.00010 
.00066 
.00065 
.00095 
.OOl^JO 
.00165 
.01200 
.01275 
.01850 
.01525 
.01800 
.02375 
.03000 
.03850 
.05375 


Successive 

elongation 

per  inch. 


Inch. 
0. 

.00010 
.00025 
.00080 
.00080 
.00086 
.00035 
.01086 
.00076 
.00075 
.00176 
.00276 
.00575 
.00625 
.00850 
.01526 


Permanent 
set. 


Inch. 

0. 

0. 


Successive 

permanent 

set. 


Remarks. 


Inch. 
0. 
0. 


0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  82,400 

Elastic  limit  per  square  inch  of  original  section do...  49,0(4 

Elongation  per  incn  after  rupture inch..    . 2W 

Elongation  per  inch  under  strain  at  elastic  limit do. ..  .0016.) 

Reduction  in  diameter  at  point  of  rupture do. . .     .  150 

Reduction  in  area  after  rupture,  per  cent  of  original  section 51.0 

Position  of  rupture '. at  middle  of  stem 

Character  of  broken  surface fine  silky,  cup-shaped 

Elongation  of  inch  sections ".80»,   .21 

TABULATION  OF  TENSION  SPECIMENS  OF  NICKEL  STEEL. 


Stems  of  specimens,  2"  lon^,  ".500  diameter. 
Sectional  area,  .196  square  inch. 


No.  of 
test. 


7298 
7294 
T295 
7384 

7385 
7886 


Mark  on  specimen. 


3"  round  N.  steel 

3"  round  N.  steel 

3"  round  N.  steel 

1 

• 

2 

3 


Elastic 

limit 

per 

square 
inch. 


Pounds. 
48,000 
48,000 
49.000 
52,000 

45,000 
49,000 


Tensile 
strength 

per 

square 

inch. 


Pounds. 
80,510 
79,640 
80,710 
98,370 

84,290 
82,400 


Elon- 
gation 

in  2 
inches. 

Con- 
trac- 
tion of 
area. 

Appearance  of  frao- 
ture. 

Elongation 

ofmch 

sections. 

.15,    .35* 

PfrcenV  Percent. 
25. 5        50. 9 

Fine  silky 

26.0        50.9 

23.0        48.1 

6.6          7.6 

20.0  1      29.1 
25.6  I      51.0 

i 

do 

do 

Granular80percent, 
silky  20  per  cent 

Silky,  oblique 

Fine    silky,    cup- 
shaped. 

.18,  .83« 
.05,    .«*• 

.21»,  .19 
.80*,  .21 

STEEL  BARS 
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No.  7374. 

Marks,  s  s 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


l^per  1  Elongation' ?."?.^^«:  Permanent 


JPounda. 

1,000 

5,000 

10,000 

20.000 

9o;ooo 

40.000 
50.000 
60,000 
70,000 
71,000 
72,000 
73,000 
74.000 
75.000 
76,000 
77,000 
78.000 
SO,  000 
88,000 


Inch, 

0. 
.00010 
.00086 

.00080 
.00100 
.00130 
.00166 
.00200 
.00245 
.00266 
.00286 
.00316 
.00870 
.00426 
.00480 
.00630 
.00596 
.01876 


Inch.  ' 

0.  ' 

.00010  t 

.00036  I 

.00026  ' 
.00040 
.00030 

.00086  I 
.00086 

.00046  i 

.00010  , 

.00030  ' 

.00080  i 

.00066  ' 

.00066  I 
.00065 

.00060  I 

.00066  ' 

.00780  I 


Sttcceffllve 
permanent 


Inch. 
0. 


Inch, 
0. 


Remarks. 


Initial  load. 


Elastic  limit  not  well  defined. 


Tensile  strength. 


General  summary. 

Tenidle  strength  per  square  inch  of  original  section pounds. .  88, 000 

Elastic  limit  per  square  inch  of  original  section not  well  defined 

Elongation  per  inch  after  rupture inch . .  .  1760 

Re^iuction  in  diameter  at  point  of  rupture do. . .    .155 

Reduction  in  area  after  rupture,  per  cent  of  original  section 61. 9 

Position  of  rupture l^'fromneclt 

CHaJTBCter  of  broken  surface , fine  silky,  cup-shaped 

Elongation  of  inch  sections ».26*,  'MO 
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STEEL   FOB   8TANDABDIZINQ    TESTING   MACHINES. 


No.  7375. 

Marks,  Is 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Sncceasive 

elongation 

per  Inch. 

Pennanent 
set. 

Successive 

pennanent 

set. 

1 

Remarks. 

f 

Pound*. 
1,000 
5,000 
10,000 
'20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76.000 
78,000 
80,000 
88.100 

Inch. 

0. 
.00010 
.00035 
.00060 
.00100 
.00135 
.00165 
.002a) 
.00260 
.00280 
.00300 
.00335 
.00385 
.00420 
.0M80 
.00590 
.00805 

Inch. 
0. 

.00010 
.00025 
.00025 
.00040 
.00035 
.00080 
.00035 
.00050 
.00030 
.00020 
.00035 
.00050 
.00035 
.00060 
.00110 
.00215 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

1 

Initial  load. 

1 

:::::::::;:::::::::::::: 

! 

1 

1 

Elastic  limit,  approximately.             [ 

1 

1 

t 

1 

( 

1 

' 

! 

1 

Tensile  strength. 

4 

General  nummary. 

Tensile  strength  j  er  square  inch  of  original  section pounds.  -  k**,  lOO 

Elastic  limit  per  square  inch  of  original  section  (approximately ) do. . .  70,  OOi) 

Elongation  per  inch  after  rupture inch . .    .  ITW 

Elongation  per  inch  under  strain  at  elastic  limit do. ..  .  0l>2^'<> 

Reduction  in  diameter  at  point  of  rupture do. ..      •  I» 

Reduction  in  area  after  rupture,  per  cent  of  original  section 51. 9 

Position  of  rupture ".95  from  neck 

Character  of  broken  surface line  silky,  cup-ahaped 

Elongation  of  inch  sections ".08,  ".26* 
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No.  7376. 

Marks,  qs 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 


I 


Succeaslve 


SucesBlve 


'^^'   -«»5£o„,P-.n-^?^e„% 


1 


inch. 


Boundif. 
1,000 
5,000 
lO.OOO 
20,000 
30,000 
40,000 
oO.OOO 
GO,O00 
69.000 
70,000 
71,000 
72.000 
73,000 
74,000 
76,000 
80,000 
S4,000 
88.300 


set. 


Inch. 

0. 
.00010 
.00085 

.00060 
.00095 
.00135 
.00165 
.0QC205 
.00245 
.00255 
.00280 
.00300 
.00330 
.00870 
.00155 
.00850 
.02400 


Inch. 

0. 
.00010 
.00025 
.00025 
.00035 
.00040 
.00030 
.00040 
.00040 
.00010 
.00025 
.00020 
.00030 
.00040 
.00085 
.00395 
.01595 


Inch. 
0. 
0. 


Inch. 

0. 

0. 


Remarks. 


Initial  load. 


Elastic  limit,  approximately, 


Tensile  strength. 


General  summary.  \, 

Tensile  strength  per  square  inch  of  original  section pounds. .  88, 800 

Elastic  limit  per  square  inch  of  origins^l  section  (approximately) do. . .  70, 000 

Elongation  per  inch  after  rupture Inch . .    .  1760 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00255 

Reduction  in  diameter  at  point  of  rupture do. . .      .155 

Reduction  in  area  after  rupture,  per  cent  of  original  section 51. 9 

hvdtion  of  rupture at  the  middle  of  the  stem 

Character  of  broken  surface fine  silky,  cup  shaped 

Elongation  of  Inch  sections ! *.17,  ".Id 
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No.  7377. 

Marks,  8*8 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

m)uare 

inch. 


Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
70,000 
71,000 
72,000 
73,000 
74,000 
76,000 
80,000 
84.000 
88,100 


«!«„«,  H/^Tl  I  Successive 
n2???M?  '  elongation 
per  Inch,  j  perlnch. 


Inch. 
0. 

.00010 
.00085 
.00065 
.00100 
.00145 
.00175 
.00210 
.00250 
.00280 
.00300 
.00820 
.00865 
.00465 
.00875 
.02100 


Pennanent 
set. 


Inch. 
0. 
.00010 
.00025 
.00030 
.00035 
.00045 
.00030 
.00085 
.00040 
.00080 
.00020 
.00020  , 
.00045  ! 
.00100 
.00410 
.01225 


Inch, 

0. 

0. 


SuccessiTe 

permanent 

set. 


Inch. 

0. 

0. 


Remark!!. 


Initial  load. 


Elastic  limit 


'I 


■1 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  W.  100 

Elastic  limit  per  square  inch  of  original  section do. . .  70, 000 

Elongation  per  incn  after  rupture inch. .    .  1700 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  OOi-^O 

Reduction  in  diameter  at  point  of  rupture do. . .     .155 

Reduction  in  area  after  rupture,  per  cent  of  original  section 51. 9 

Position  of  rupture ''.8from  nwk 

Character  of  broken  surface fine  silky,  cup  shsped 

Elongation  of  inch  sections *  07,  ".  27* 

Tension  Test  of  Steel  Plate  for  U.  S.  Quautkrmaster.  Wash- 
ington Barracks.  D.  C. 


Jif 


XJt-^ 


y 


t 


T 
^ 


K'^944 


1%' 


Elastic 
No  of    j  Sectional    limit  per 
test.     '     area.     !     square 
I  '      inch. 


Tensile 

strength 

per  square 

inch. 


i^q.  inch.      Pounds.        Ponnd* 


.182 


•45,100    i        66.500 


Elonga-  I  (.'ontrac-       .  ,.rx«««««««  ^t 
tionin   ,    tlonof  '    '^^^^.n,'!^'' ""^ 
2  inches.  I     area.     I         'raeture. 


Per  rnU.    1\  r  renl. 

33.0  56.6    ,  Silky 


Elongation 
of  inch  sec- 
tions. 


".24.  ".41»* 


•Approximate. 
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STEEL  EYEBARS. 

These  bars  were  tested  for  Mr.  George  S.  Morison,  C.  E.,  New 
York.  They  were  made  at  the  Pencoyd  Iron  Works,  which  furnished 
the  following  record  of  the  physical  test  and  chemical  analysis  of  the 
material: 

Heat,  10.4464. 

Size,  4"  flat. 

Dimensions  of  test  piece,  1".800  X  ".876. 

Sectional  area,  1.566  square  inches. 

Elastic  limit,  38,380  pounds  per  square  inch. 

Tensile  strength,  59,380  pounds  per  square  inch. 

Elongation  in  8  inches,  2". 40  =  30  per  cent. 

Area  at  fracture,  1".50  X  ".60  =  .75  square  inch. 

C!ontraction  of  area,  52.1  per  cent. 

Appearance  of  fracture,  silky,  cup. 

Bend,  180^  flat. 

Carbon,  .20. 
Sulphur,  .04 
Phosphorus,  .02. 
Manganese,  .45. 
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No.  11397. 


15 


'  ^rf 


-  26'0 


<o) 


Sectional  area,  3.681  square  inches. 
Gauged  length,  160". 


Applied 

loads  per 

square 

inch. 

In  gauged  length. 

Remarks. 

1 

Elongation. 

Set. 

Pound*, 
1,000 
5,000 
10,000 
15,000 
16,000 
17,000 
18.000 
19.000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 

32,000 

33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
57,730 
0 

Inehea. 
0. 

.0244 
.0629 
.0812 
.0867 
.0922 
.0978 
.1022 
.1090 
.1145 

Inches. 
0. 
.0006 
.0008 
.0018 

Initial  load. 

i 
Elastic  limit. 

Elongation  2  .seconds  later  than  first  observation. 

Tensile  strength. 
=14.7  per  cent. 

.0017 

.1203 
.1257 
.1316 
.1375 
.1435 
.1498 

.0035 

.1562 

.1653 

.1830 

.2222 

/        .7800 

\       .8220 

1.03 

.0220 

.6461 

2.10 
2.97 
3.22 
3.44 
8.72 
3.98 
4.35 
4.67 

23.59 

Elongation  of  pin  holes,  ".52  and  ".96. 

Elongation  of  10-inch  sections,  1.26, 1.60, 1.88, 1.50, 1.37, 1.34, 1.36, 
1.34,  1.32,  1.39,  2.82*,  1.93,  1.21,  1.10,  1.07,  1.10. 
Area  at  fracture,  3".00  X  ".57  =  1.71  square  inches. 
Contraction  of  area,  53.5  per  cent. 
Fi-actured  near  middle  of  length  of  stem. 
Appearance,  silky. 
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No.  11400. 


M 


le'o'' 


^^r^ 


® 


Sectional  area,  3.64  square  inches. 
Gauged  length,  160." 


ApDlied          In  gauged  length, 
'.oaos  per 

^taare  , 

ineh.  Elongation.!       Set. 


I        1.000 
•        5.000 
I       lO.OOO 
I       15.000 
20,000 
1      21.000 
\      22,000 
23,000 
24.  GOO 
%Q00 
26.000 
27,000 
26,000 
s      29,000 
»,000 

n.ooo 

82,000 

33,000 

;      31.000 

95,000 
36,000 
87,000 
38,000 
39,000 
40,000 
.  41.000 
41,000 
1,000 
56,100 


Inches. 
0. 
.0004 
.0006 
.0011 
.0013 


Initial  load. 


Tncheg. 
0. 
.0229 
.0502 
.0776 
.1047 
.1100 
.1167 
.1214 
.1269 
.1324 
.1384 
.1449 
.1512 
.1585     '  Elastic  limit. 


.0021 


.1765 
.3911 
.9400 

2.48 

S.10 

8.31 

8.55 

3.90 

4.15 

4.50 

4.84 

5.29 


.0196 


.502 


I 


28.81 


Elongation  of  10-inch  sections  measured. 
Elongation  of  10-inch  Koetlons  measured. 
Tensile  strength. 
=18  per  cent. 


Elongation  of  10-inch  sections,  1.62,  3.48*,  2.84,  1.79,  1.63,  1.61, 
1.62, 1.65,  1.61,  1.66,  1.95,  1.84,  1.41,  1.37,  1.31,  1.42. 

Area  at  fracture,  3".01x."65  =  1.65  square  inches. 

Contraction  of  area,  54.7  per  cent. 

Fractured  in  the  second  10-inch  section  of  the  gauged  length. 

Appearance,  silky. 

The  elongations  of  the  10-inch  sections,  while  under  41,000  pounds 
per  square  inch  tension  on  the  bar  were  .34,  .37,  .36,  .85,  .36,  .35, 
•35,  .34,  .35,  .35,  .34,  .34,  .31,  .32,  .33, -.32,  which  measured,  when  the 
W  was  reduced  to  1,000  pounds  per  square  inch  tension,  .32,  .85, 
•35,  .34,  .34,  .38,  .33,  .38,  .33,  .38,  .38,  32,  .29,  .80,  .31,  .80. 
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No.  11398. 


15 


Miveted  Splice  3ars, 


apooooo    ooooooo 


M 


ft 


-   16*0"    ^  Riv^^y  -^  pitch,         Males  ,94  dzatm^ 


Gross  sectional  area,  3.622  square  inches. 

Gauged  length,  160". 

Splice  bars,  4"  wide  by  ^"  thick  each. 


Applied 

loads  per 

square 

Inch. 

In  gauged  length. 

Elongation. 

Set. 

Remarks. 

• 

Founds. 

1,000 

5,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29.000 

80,000 

30,000 

31.000 

32,000 

38,000 

34,000 

35,000 

36,000 

37,000 

38,000 

39,000 

40,000 

41,000 

1,000 

45,640 

0 

Inches. 
0. 
.0164 
.0163 
.0207 
.0254 
.0300 
.0349 
.0394 
.0446 
.0494 
.0543 
.0591 
.0637 
.0689 
.0739 
.0788 
.0842 
.0890 
.0945 
.0998 
.1047 
.1104 
.1164 
.  1255 

Inch. 
0. 
.0020 

.0024 

Initial  load. 
Observation  repeated. 

.0036 

, 

.0056 

1 

. 

1 

.0079 

' 

Observation  repeated. 

Scaling  opposite  end  rivets  and  genemlly  along  the  bar. 

Elongation  of  10"  sections  measured. 
Elongation  of  lO''  sections  measured. 
Tensile  strength. 
=  3.6  per  cent. 

.0129 

.1600 
.  1910 
.2185 

.:«5o 

.3895 
.6300 

1.30 

2.06 

2.22 

2.40 

2. 59 

2. 84 

3.07 

3.36 

3.63 

3.97 

.2038 
.2529 

5.81 

• 

Elongation  of  pin  holes,  A  ".41,  B  ".22. 

Elongation  of  10-inch  sections,  ".46,  .43,  .43,  .43,  .46,  .80*,  .02,  .01, 
.11,  .0-2,  .44,  .44,  .45,  .45,  .44,  .42. 
Area  at  fracture  2".70  net  width  by  ".73=1.97  square  inches. 
Contraction  of  area,  45.6  per  cent. 
Fractured  across  first  rivet  hole,  end  A. 
Appearance,  silky. 
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^^hape  of  fractured  ends: 


K< 


Mivet. 


The  elongations  of  the  10-inch  sections  while  under  41,000  pounds 
per  square  inch  tension  on  the  bar  were  .37,  .35,  .35,  .34,  .37,  .30,  .03, 
.^^♦,  .08,  .03,  .30,  .35,  .36,  .36,  .35,  .34,  which  measured,  when  the  load 
wa:^  reduced  to  1,000  pounds  per  square  inch  tension,  .35,  .34,  .33,  .32, 
.35.  .29,  .02,  .02,  .08,  .02,  .29,  .34,  .34,  .34,  .34,  .32. 

After  the  completion  of  the  test  the  end  rivet  hole  at  end  B  measured 
1'  .:f4  diameter,  taken  lengthwise  the  bar.  The  rivet  was  partially 
shftired,  the  middle  part  having  an  offset  of  ".08. 

The  rivet  holes  next  the  middle  of  the  splice  bars  were  very  slightly 
distorted,  the  rivets  in  these  holes  showing  onl}^  a  line  line  of  demarca- 
tion between  the  eye-bar  stems  and  splice  bars. 


No.  11399. 


^         JBoIted  Splice  Bars. 


^  ^ 


-16'& 


Bolts  787  diam.,  4" pitch. 


<°) 


Sectional  area,  3.64  square  inch. 

Gauged  length,  160". 

Splice  bars,  4"  wide  by  |"  thick  each. 


Applied 

loads 

pt-r  square 

inch. 

In  gauged  length. 

• 

Remarks. 

Elonga- 
tion. 

Set. 

Pound*. 
1.000 
2.000 

Inch, 

0. 

.0129 
.0224 
.U»23 
.0402 
.0472 
.0587 
.0597 
.0658 
.0716 
.0770 
.0633 
.0889 
.0959 
.1055 
.1178 
.1266 
.1338 
.1409 
.1489 
.1509 
.1643 
.1716 
.1782 
.1862 
.1998 

Iwih. 
0. 

Initial  load. 

3.000 

4,000 

5,000 
6.000 

.0121 

7,000 

8.000 

9,000 

10,000 
11,000 

.0162 

12,000 

13,000 

14,000 

15.000 
16,000 
17,000 

.0255 

18,000 

1       19,000 

20,000 
21.000 
22.U00 
23,000 
24.000 
2.=>.000 
■ifi.OOO 

.0447 

.a562 
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No.  11399— Continued. 


Applied 

loads 

per  Rquare 

inch. 


In  gauged  length. 


Elonga- 
tion. 


Inch. 


Pounds.  Inch. 

27,000  .2280 

28,000  .2715 

Rested  under  load  for  20  minutes 


Remarks. 


Set. 


.29.000 
30,000 
31,000 
32,000 
83,000 
34.000 
85.000 
86,000 
37,000 
88.000 
89,000 
40,000 
41,000 
41,000 
1,000 
48,100 
0 


.2870 
.3133 
.3400 
.4430 
.7930 

1.70 

2.20 

2.38 

2.50 

2.72 

2.93 

3.21 

3.54 


5.98 


8.28 


Elongation  of  lO''^  sections  measured. 

Do. 
Tensile  strength. 
=3.7  per  cent. 


Elongation  of  pin  holes,  A  ".46,  B  ".32. 

Elongation  of  10-inch  sections,  ".46,  .44,  .45,  .44,  .46,  .79*,  .03,  Ai 
.01,  .04,  .47,  .45,  .46,  .46,  .44,  .42. 

Area  at  fracture,  2.78  net  width  by  .74  =  2.057  square  inches. 

Contraction  of  area,  43.5  per  cent. 

Fractured  across  first  bolt  hole,  end  A. 

Appearance,  silky. 

Elongation  of  bolt  holes,  .73*,  .10,  .04,  .02,  .01,  .02,  .01,  .02,  M^ 
.01,  .01,  .02,  .01,  .05,  .11,  .28. 

The  donations  of  the  10-inch  sections  while  under  41,000  pounds 
per  square  inch  tension  on  the  bar  were,  ".31,  .30,  .30,  .30,  .30,  .27,  .02, 
.08,  .00,  .02,  .29,  .30,  .30,  .31,  .29,  .28,  which  measured  when  the  load 
was  released  to  1,000  pounds  tension,  .29,  .28,  .29,  .28,  .29,  .25,  .01, 
.06,  .00,  .02,  .27,  .28,  .29,  .30,  .28,  .27. 


WROUGHT  IRON  BARS. 


EFFECTS  OF  OVERSTRAINING  FOLLOWED  BY 

INTERVALS  OF  REST. 
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WEOTJQHT  IRON  BAES. 

EFFECTS    OF    OVERSTRAINING,    FOLLOWED    BY    INTERVALS    OF    REST,    ON 

THE  TENSILE  STRENGTH   OF  THE   IRON. 

The  experiments  were  carried  on  with  four  kinds  of  wrought  iron, 
Conunon  llefined,  Best  Puddled,  Burden's  Best,  and  Norway.     One  test 
of  each  kind  was  made  in  the  ordinary  manner  by  the  application  of  pro- 
gressive loads,  continued  until  rupture  was  reached.     With  the  other 
^pecimens  of  the  series  an  overstraining  load  was  applied,  ranging 
from  25,000  to  45,000  pounds  per  square  inch  with  the  different  ^rs, 
which  was  followed  by  a  period  of  rest  under  no  load,  and  after  differ- 
ent intervals  resuming  the  loading  until  the  tensile  strength  and  rup- 
ture was  reached.     Generally  the  specimens  displaj'ed  considerable 
elongation  immediately  after  passing  the  primitive  elastic  limit,  and 
when  this  rapid  stretchine  had  begun  it  continued  for  a  time  under 
diminished  loads,  thus  making  a  jog  in  the  stress-sti'ain  diagram,  a 
feature  quite  common  to  ductile  metal.    These  reduced  loads  and  their 
elongations  were  not  followed  in  many  of  the  tests,  but  where  large 
elongations  are  shown  under  loads  just  beyond  the  elastic  limit,  such 
specimens  displayed  the  jog  in  their  curves.     The  metal  when  under 
loads  in  the  immediate  vicinity  of  the  elastic  limit  appears  to  be  in  a 
critical  state  as  regards  a  tendency  to  elongate,  and  the  reapplication 
of  the  same  stress  may  cause  rapid  elongation,  or  after  sustaining  a 
load  for  a  short  time  rapid  elongation  may  set  in. 

The  well-known  effect  of  overstraining  on  the  exaltation  of  the 
elastic  limit  is  shown  throughout  the  series.  There  is  generally  a  less 
sharp  definition  of  the  secondary  elastic  limit,  and  also  a  less  pro- 
nounced jog  in  the  overstrained  metal,  but  over  a  certain  range  of 
i^tresses  bevond  the  primitive  elastic  limit  deferred  loads  may  be 
applied  witnout  causing  a  measurable  increase  in  the  permanent  sets. 
The  secondarv  elastic  limits  have  been  critically  estanlished  as  they 
are  found  intne  ''General  summary"  of  the  results,  and  appear  lower 
than  an  inspection  of  the  diagrams  indicate,  but  higher  loads  showed 
a  change  in  the  rate  of  elongation,  or  repeated  stresses  caused  slightly 
iDcreased  elongations. 

The  gain  in  elastic  limit  by  overstraining  ranged  from  2,000  to  6,000 
pounds  per  square  inch.  The  influence  on  the  results  of  the  magnitude 
of  the  overstraining  load,  the  amount  of  the  permanent  set,  and  the 
interval  of  rest  is  less  prominently  shown,  but  it  appears  that  there  is 
some  gain  after  the  longer  periods  of  rest,  and  that  higher  stresses  and 
sets  arejointly  attended  with  a  gain  in  the  value  of  the  elastic  limit. 
It  is  difficult  also  to  trace  how  far  beyond  the  limit  of  the  overstrain- 
ing load  the  influence  of  the  rest  extends,  but  an  inspection  of  the 
stress-strain  diagrams  indicates  that  it  may  be  felt  throughout  the 
remainder  of  the  test  in  respect  to  elongation  and  tensile  strength. 
The  influence,  if  any,  on  the  contraction  of  area  is  not  apparent. 

H.  Doc.  508 27 
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No.  7407. 

Common  Refined  Iron. 
Dianaeter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


1 

Applied 

loaasper 

square 

inch. 

In  gauged  length. 

Elonga- 
tion. 

Set. 

Remarks. 

Pcmnds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80.000 
81,000 
31,500 
32.000 
83,000 
34,000 
85,000 
86,000 
88.000 
40.000 
42.000 
44,000 
46,000 
48,000 
48,220 
0 

Inches. 

0. 

.0014 
.0032 
.0050 
.0070 
.0088 
.0107 
.0111 
.0375 
.0800 
.1910 
.28 
.26 
.29 
.87 
.46 
.59 
.75 
.99 

1.60 

Inches. 
0. 
0. 
0. 

1 

.0001 
.0001 
.0002 

I 

Elastic  UmiU 

1 

1 

' 

1 

1 

1 

1 

I 

Tensile  strength. 
=19  per  cent. 

i.96*"' 



Elongation  of  inch  sections:  ".17,  ".15,  ".13,  ".14,  ".17,  ".18,  'Mi^. 
M7,  ".19,  ".41*. 
Diameter  at  fracture,  ".93;  area,  .679  square  inch. 
Contraction  of  area,  32.1  per  cent. 
Appearance  of  fracture,  nbrous,  seamy. 


WROUGHT   IRON, 
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No.  7411. 

Common  Xbeiined  Iron. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  inches. 


In  gauged  length. 


inch. 


l,00O 
6,000 
10,000 
20,000 
27.000 
27.KJ0 

r&^ooo 

28,500 
29,000 
90,000 


Elonga- 
tion. 


Inehce. 


Remarks. 


Pet. 


Inches. 


0. 
.0012 
.0080 

0.            1 
0. 

.0069 
.0097 

0-            1 

.0110 

.0290 

.0590 

.0850 

.0731 

Elastic  limit. 


Heated  ^v-ithoat  load  1  day. 


1.000    : 

5,000 

0. 
.0015 

0. 

1 

10,000 

.OO&l 
.0073 
.0103 
.0114 
.0306 

^,000 

28.000 

-Micrometer  reset 

90,000 

90,500 

^V.QOO 

.0614 

32,000 

.18 
.20 
.22 
.34 
.43 

83,000 

M,QO0 

96,000 

88.000 

40.000 

.69 

1      ^,000 

43,020 

Tensile  strength. 

0 

.96 

:::::::::::: 

=  9.6  per  cent. 

i 

Elongation  of  inch  section:  ".08,  ".09,  ".31*,  ".08,  ".08,  ".05,  ".07, 
".%,  ".07,  ".07. 
Diameter  at  fiticture,  1".00;  area,  .785  square  inch. 
Contraction  of  area,  21.5  per  cent. 
Appearance,  dull,  fibrous,  seamy,  spongy.     Defective  specimen. 
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WBOUGHT   IRON. 


No.  7414. 


Common  Refined  Iron. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 

loads  per 

square 

inch. 


In  gauge  length. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
^,000 
34,000 
84,100 
34,500 
35,000 


Elonga- 
tion. 


0. 
.0012 
.0030 

.wm 

.0102 
.0122 
.1250 
.1900 
.2050 


Set. 


Inches. 
0. 
0. 


0. 
0. 


.1890 


Rested  without  load  1  day. 


1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
36,000 
37,000 
38,000 
88,500 
39,000 
40,000 

41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,800 
0 


0. 
.0015 
.0034 
.0074 
.0111 
.0131 
.0134 
.Ol&S 
.0143 
.0161 
.0193 
.1350 

.37 

.42 

.48 

.M 

.60 

.67 

.75 

.87 

.99 
1.28 
1.85 
2.24 


0. 


0. 


0. 


.1174 


Remarks. 


Elastic  limit. 


-Micrometer  reset  at  zero  on  the  original  gauged  length. 


Tensile  strength. 
=  22.4  per  cent. 


Elongation  of  inch  sections:  ".43*,  ".31,  ".24,  ".24,  ".22,  ".19,  ".IT, 
".15,  ".16,  ".13. 
Diameter  at  fracture,  ".90;  area,  .636  square  inch. 
Contraction  of  area,  36.4  per  cent. 
Appearance  of  fracture,  fibrous,  seamy. 


WBOUGHT   IBON. 


421 


No.  7412. 

Common  Kefined  Iron. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  10". 


Applied 
lonmiper 

aqnare 
mch. 


In  ganged  length. 


Elonga- 
tion. 


1,000 
5,000 

10,000 
20,000 

»,ooo 

36,000 
».000 


r 


Ineha. 
0. 

.0013 
.OOgl 
.0070 
.0105 
.0127 
.0181 
.0U7 
.1090 
.1900 
.25 
.82 


SeL 


0. 
0. 


0. 
0. 
.0008 


44,000 

44,500 

45,000 

46,000 
47,000 
48,000 

49,000 
fi0,000 
51,000 
ffi,O0O 
S8.000 
58.990 
0 


{ 


.0 

.0015 

.0086 

.0078 

,0117 

.0149 

.0167 

.0160 

.0161 

.0168 

.0165 

.0168 

.0170 

.0174 

.0182 

.0196 

.0218 

.0285 

.51 

.54 

.61 

.68 

,79 

.90 
1.05 
1.80 
1.85 
2.27 


.80+ 


.0 


—.0002 


37,000 
38,000 
40.000 

Rested  without  load  1  day. 

1.000 

5.000 
10,000 
20.000 
80,000 
28.000 
40.000 
40,SO0 
41,000 
41.600 
412,000 
42.S00 
43.000 
43,500 


Remarks. 


Elastic  limit. 


Micrometer  reaet  at  xero  on  the  original  ganged  length. 


• 


Tensile  strength. 
a22.7  per  cent. 


Elongation  of  inch  sections:  ".18,  ".24,  ".48*,  ".25,  ".20,  ".19,  ".19, 
".18,  ".18,  ".18. 
Diameter  at  fracture,  ".90;  area,  .636  square  inch. 
Contraction  of  area,  36.4  per  cent. 
Appearance  of  fracture,  dull,  fibrous,  trace  of  granulation. 
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WBOUGHT   IRON. 


No.  7413. 

Common  Refined  Iron. 
Diameter,  1"A2\K 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 

loads  per 

Hquare 

inch. 


In  gnuged  long^th. 


J'ound^. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
35,400 
36.500 
36,000 
88,000 
40,000 
42,000 
45,000 
Rested 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
43,000 
45,000 
46,000 
47,000 
48,000 
49,000 
49,500 

50,000 

51,000 

52,000 

53.000 

0 


Elonga- 
tion. 


Inchen. 
0. 
.0012 
.0031 
.0069 

.oiai 

.0126 


Set. 


Inch. 
0. 
0. 


0. 
0. 


.1400 
.2210 
.30 
.38 
.47 

.68        !  .66 

without  load  1  da)*. 


!■ 


0. 
.0016 
.0038 
.0079 
.0120 
.0164 
.0174 
.0182 
.0186 
.0190 
.0194 
.0199 
.0204 
.0210 
.0220 

.79 
1.08 
1.66 
1.96 


0. 


0. 


0. 


0. 


Remarks. 


Rla-stic  limit. 


Micrometer  reset  at  zero  on  the  original  gauged  length. 


Tensile  strength. 
=19. 6  per  cent. 


Elongation  of  inch  sections:  ".14,  ".14,  ".16,  'M6,  ".18,  "21,  ".4i>*, 
".23,  ".17,  ".15. 
Diameter  at  fracture,  ".92;  area,  .665  square  inch. 
Contraction  of  area,  33.5  per  cent. 
Appearance  of  fracture,  nbrous. 


WROUGHT   IRON. 
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No.  7tlt27. 

Common  Refined  Iron. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
(lauged  length,  10". 


Applied 
iiai(i!4  per 
-quare 
incli. 


1,000 

5,0)0 

10.0)0 

.d).000 

30.000 

31.000 

31,e00 

.$2,000 

33.000 

31.000 

35.000 

Reacted 

1,000 

5.000 

10.000 

'20,000 

30.000 

a'>;ooo 

38,000 
^.000 
40,000 


In  gauged  length. 


Elonga- 
tion. 


Inches. 
0. 
.0012 
.0030 
.0067 
.0102 
.0107 


.0550 
.1150 
.2040 
.2406 


Set. 


Inch. 

0. 

0. 


0. 
0. 


.225tk 


without  load  7  days. 


40,500 
41,000 

41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
51.600 
0 


|{ 


0. 
.0006 
.0029 
.0059 
.0090 
.0106 
.0114 
.0120 
.0125 
.0131 
.0217 
.1100 

.88 
.39 
.51 
.61 
.76 
1.02 


0. 
0. 


0. 


0. 


.0004 


1.58 


Remarks. 


Elastic  limit. 


Micrometer  reset  at  zero  on  8^'  of  the  original  gauged 
^     length. 


Tensile  strength. 
=15. 8  per  cent. 


Elongation  of  inch  sections:  ".12,  ".12,  ".12,  ".14,  ".13,  ".15,  ".13, 
".17,  ".24*,  ".26. 
Diameter  at  fracture,  ".97;  area,  .739  square  inch. 
Contraction  of  area,  26.1  per  cent. 
Appearance  of  fracture,  fibrous,  seamy. 
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WROUGHT   IRON. 


No.  7428. 

Common  Refined  Iron. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10^'. 


Apolied 

loaas  per 

square 

Inch. 


POUTUU. 

1,000 

5,000 

10,000 

20,000 

80,000 

83,000 


In  gauged  length. 


Elonga- 
tion. 


{ 


Inches, 
0. 

.0012 
.0080 
.0068 
.0102 
.0116 
.1690 
.1850 
.27 
.34 
.43 


Set. 


Inch. 

0. 

0. 


0. 
0. 


.41 


47,000 
48,000 
50,000 
52,000 
54,000 
54,800 
0 


.60 

.68 

.75 

.92 

1.23 

1.80 

2.21 


0. 
0. 


84,000 
86,000 
88,000 
40,000 
Rested  without  load  8  days. 

1,000 

5,000 
10,000 
20,000 
80,000 
40,000 
45,000 
46,000 
46,500 
47,000 


0. 

0.0011 
.0027 
.0059 
.0091 
.0121 
.0137 
.0144 
.0147 
.1444 


-.0003 
-.0003 

+.0001 


Remarks. 


Elastic  limit. 


Micrometer  reset  at  lero  on  V  of  the  original  gauged 
length. 


Tensile  strength. 
■■  22.1  per  cent. 


Elongation  of  inch  sections:  ".16,  ".18,  ".20,  ".28,  ".39,  ".33,  ".31, 
".18,  ".18,  ".16. 
Diameter  at  fracture,  ".90;  area,  .636  square  inch. 
Contraction  of  area,  36.4  Der  cent. 
Appearance  of  fracture,  nbrous. 


WBOUGHT   IBON. 
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No.  7429. 

Common  Befined  Iron. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 

kMuuper 

■quare 

inch. 


1,000 

5,000 

10,000 

20,000 

80,000 

35,000 

8a,  000 

8S,000 

40,000 

42,000 

44,000 

45,000 

Bested 

1.000 

5.000 

10,000 

20,000 

80,000 

40.000 

45,000 

48,000 

50,000 

60,500 

51,000 

51.S0O 

52,000 

52,000 
58,000 
5i00O 
56,000 

57,400 
0 


In  ganged  length. 


Elonga- 
tion. 


Inehn, 
0. 

.0018 
.0061 
.0070 
.0106 
.0120 
.1925 
.27 
.S4 
.42 
.58 
.60 


Set. 


Inch, 

0. 

0. 


0. 
.0008 


.58 


without  load  8  days. 


0. 
.0018 
.0082 
.0065 
.0100 
.0182 
.0150 
.0150 
.0167 
.0178 
.0176 
.0178 
.1750 

.79 

.88 

.98 
1.14 
1.65 
1.96 


0. 
0. 


0. 
0. 


.0002 


Bemarks. 


Elastic  limit. 


Micrometer  reset  at  zero  on  V  of  the  original  gauged 
^   length. 


Tensile  strength. 
«•  19.8  per  cent 


Elongation  of  inch  sections:  ".15,  ".20,  ".42*,  ".23,  ".19,  ".17,  ".15, 
".14j  ".15,  ".13. 
Diameter  at  fracture,  ".95;  area,  .709  square  inch. 
Contraction  of  area,  29.1  per  cent. 
Appearance  of  fracture,  nbrous,  trace  of  granulation. 
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WROUGHT   IRON. 


No.  7408. 

Best  Puddled  Iron. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 

loads  per 

square 

inch. 

In  gauged  length. 

Elonga- 
tion. 

Set. 

Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
32,600 
32,700 
83,000 
34,000 
35,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
48,300 
0 

• 

Inches, 
0. 

.0012 
.0080 
.0049 
.0067 
.00*4 
.0104 
.0110 
.0115 

Inch. 
0. 

0. 

0. 

0. 

.1910 

.2050 

.25 

.29 

.38 

.40 

.51 

.65 

.84 
1.10 
1.70 
2.10 
2.70 

Remarkft. 


Elastic  limit 


Tensile  strength. 
=  27  per  cent. 


Elongation  of  inch  sections:  ".18,  ".20,  ".22,  ".22,  ".27,  ".49*,  ".28, 
".33,  ".31,  ".20. 
Diameter  at  fracture,  ".90;  area,  .636  square  inch. 
Contraction  of  area,  36.4  per  cent. 
Appearance,  fibrous. 


WROUGHT   IRON. 
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No.  7415. 
Best  Fuddled  Iron. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


,    Applied 
loads  per 
'     sviuare 
I     inch. 


In  gauged  length. 


Elonga- 
tion. 


Inche9. 
0. 
.0012 
.0081 
.0067 
.0108 


0. 


PmLHtis. 

1.000 

5.000 
10,000 
'20,000 
30.000 
90.800 
31.000 
32.000 
33,000 
34,000 
a5.000 
Bested  without  load  1  day. 

1,000 

5,000 
10,000 
20,000 
90,000 
35,000 
96,000 
3r7,O0O 


.1250 

.1690 

.23 

.25 

.29 


Set. 


Inch. 
0. 
0. 


.0001 


.28 


37,500 

38,000 
3S,500 
39,000 
40,000 

41,000 
42,000 
44,000 
46,000 
48,000 
49,600 
0 


f 


.0011 
.0028 
.0070 
.0106 
.0127 
.0132 
.0136 
.0140 
.0145 
.0156 
.0167 
.0196 
.1480 

.47 

.52 

.68 
..79 
1.04 
1.65 
1.89 


-.0002 


.1312 


Remarkn. 


Elastic  limit. 


Micrometer  reset  at  zero  on  the  original  gauged  length. 


Tensile  strength. 
=al8.9  per  cent. 


Elongation  of  inch  sections:  ".13,  ".15,  ".16,  ".16,  ".23,  ".46*,  ".16, 
".14,  ".15,  ".15. 
Diameter  at  fracture,  ".90;  area,  .686  square  inch. 
Conti-action  of  area,  36.4  per  cent. 
Appearance  of  fracture,  fibrous. 
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WBOUGHT  IBON. 


No.  7416. 

Best  Puddled  Iron. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 

loaasper 

square 

inch. 


In  gauged  length. 


Elonga- 
tion. 


Set 


Pounds. 
1,000 
5,000 
10,000 
20.000 
80.000 
81,000 
81,100 
81,500 
32,000 
88,000 
84,000 
86,000 
88,000 
40,000 
Rested 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
41,000 
42,000 
48,000 
44,000 
44,500 
45,000 
45,500 
46,000 

47,000 
48,000 
49,000 
50,000 
50,900 
0 


Inchea. 
0. 

.0012 
.0082 
.0070 
.0106 
.0111 
.1260 
.1490 
.1600 
.20 
.24 
.80 
.41 
.52 


Inch, 

0. 

0. 


.0001 


.50 


without  load  1  day. 


0. 
.0018 
.0062 
.0075 
.0116 
.0157 
.0162 
.0165 
.0170 
.0178 
.0191 
.0200 
.0229 
.1990 

.78 

.82 

.92 
1.08 
1.46 
l.d5 


0. 


0. 


0. 


.1768 


Remarks. 


Elastic  limit 


Micrometer  reset  at  xero  on  the  original  gauged  length. 


Tensile  strength. 
=  15.5  per  cent 


Elongation  of  inch  sections:  ".13,  ".13,  ".13,  ".13,  ".16,  ".32*,  ".20, 
.12,  ".12, 'Ml. 

Diameter  at  fracture,  ".95;  area,  .709  square  inch. 
Contraction  of  area,  29.1  Der  cent. 
Appearance  of  fracture,  nbrous,  seamy. 


WBOUGHT   IBON. 
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No.  7417. 

Best  Puddled  Iron. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 
loads  per 

iK)uare 
inch. 


In  gunged  length. 


Elonga- 
tion. 


I 


PouneU. 

1,000 

5,000 

10,  GOO 

20,000 

90,000 

81,000 

32,000 

S4,000 

36,000 

38,000 

40,000 

42,000 

45,000 

Rested 

1.000 

5,000 

10,000 

20,000 

30,000 

40,000 

45,000 

46,000 

47,000 

•6,000 

48,500 

49.000 

49.500 

50.000 

50,500 

51,000 
0 


{ 


Set. 


Jnehe». 

0. 

.0012 
.00S2 
.0070 
.0111 
.0700 
.1150 
.1720 
.26 
.34 
.42 
.52 
.67 
.95 
without  load 

0. 
.0006 

.oo:m 

.0073 
.0115 
.0149 
.0170 
.0175 
.0180 
.0183 
.0186 
.0190 
.0198 
.0201 
.0277 


Inch. 
0. 
0. 


.93 
Iday. 
0. 


Remarks. 


Elastic  limit. 


0. 


1.09 


Micrometer  reset  at  zero  on  the  original  gauged  length. 


Tensile  strength, 
s  10.9  per  cent. 


Elongation  of  inch  sections:  ".24»/".13,  ".09,  ".09,  ".10,  ".08,  ".09, 
".09,  ".09,  ".09. 
Diameter  at  fracture,  ".92;  area,  .665  square  inch. 
Contraction  of  area,  33.5  per  cent. 
Appearance,  fibrous,  seamy,  trace  of  granulation.     Fractured  at  the 
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WROUGHT   IRON. 


No.  7430. 

Best  Puddled  Iron. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 

loads  per 

square 

inch. 


Pound*. 

1,000 

5,000 

10,000 

20,000 

30,000 

32,700 

33,000 

34,000 

35,000 

Rested 

1,000 

5,000 

10.000 

20,000 

30,000 

35,000 

38,000 

40,000 

40,600 

41,000 

41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
53,200 
0 


In  gauged  length. 


Elonga- 
tion. 


Remarks. 


Set. 


Inches. 
0. 
.0012 
.0081 
.0069 
.0109 


Inch. 

0. 

0. 


.0001 


.1570    ' 

I  .1890     i 

I  .25        I  .24 

without  load  8  days. 


0. 
.0012 
.0028 
.0058 
.0089 
.0102 
.0112 
.0119 
.  0121 
.1090 

.37 

.40 

.49 

.57 

.70 

.88 
1.18 
1.90 
2.25 


0. 
0. 


0. 
0. 
0. 


Elastic  limit 


Micrometer  reset  at  zero  on  8"  of  the  original  gauge<l 
length. 


Tensile  strength. 
=22.5  per  cent. 


Elongation  of  inch  sections:  ".16,  ".17,  ".19,  ".22,  ".44»,  ".34,  "lH, 
".19j  ".19,  ".16. 
Diameter  at  fracture,  ".87;  area,  .594  square  inch. 
Contraction  of  area,  40.6  per  cent. 
Appearance  of  f  mcture,  fibrous. 


WROUaHT   IRON. 
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No.  7431. 

Best  Puddled  Iron. 
Diameter,  l'M:i9. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 

loadfl  per 

sMluare 

inch. 


1,000 

5,000 

10,000 

ao.ooo 

90,000 
32,000 
32,500 
33,000 
34,000 
36,000 
38,000 
40,000 


In  gauged  length. 


Elonga- 
tion. 


Set. 


Inches. 
0. 
.0014 
.0083 
.0071 
.QUO 
.0118 
.1860 
.1980 
.25 
.32 
.42 
.53 


Inch. 

0. 

0. 


.0001 


.51 


Rested  without  load  8  dayti. 


1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45.000 
46,000 
46,500 
47,000 

47,000 
48,000 
50,000 
52,000 
53,600 
0 


0. 
.0012 
.0028 
.0060 
.0095 
.0126 
.0144 
.0148 
.04M 
.1515 

.70 

.73 

.87 

1.03 


1.56 


0. 
0. 


0. 
0. 


Remarks. 


Elastic  limit. 


Micrometer  reset  at  zero  on  Sf'  of  the  original  gauged 
length. 


Tensile  strength. 
=15.6  per  cent. 


Elongation  of  inch  sections:  ".11,  ".12,  ".12,  ".14,  ".20,  ".39»,  ".13, 
M2,  ".12,  'Ml. 
Diameter  at  fracture,  ".92;  area,  .665  square  inch. 
Contraction  of  area,  33.5  per  cent. 
Appearance,  fibrous,  seamy. 
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WBOUGHT   IRON. 


No.  7432. 

Best  Puddled  Iron. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 

loads  per 

square 

Inch. 


Foundt. 
1,000 
6,000 
10,000 
20,000 
80,000 
80,000 
82,000 
84,000 
86,000 
88,000 
40,000 
42,000 
44,000 
45,000 
Rested 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
45,000 
60,000 
51,000 

52,000 

53,000 

53,000 

54,000 

55,000 

0 


In  gauged  length. 


Elonga- 
tion. 


IncJies. 

0. 
.0014 
.0038 
.0070 
.0110 
.1240 
.20 
.27 
.35 
.48 
.55 
.69 
.87 

1.01 


without  load  8  days. 


Set. 


Inch. 
0. 
0. 


.0006 


.99 


{ 


0. 
.0018 
.0082 
.0068 
.0103 
.0138 
.0156 
.0175 
.0179 
.0188 
.0490 
.2520 

1.29 
1.32 
1.54 
1.61 


0. 
0. 


0. 
0. 


.2290 


Remarks. 


Elastic  limit. 
Second  application. 


Micrometer  reset  at  zero  on  8"  of  the  original  gauged 
length. 


Tensile  strength. 
=16.1  percent. 


Elongation  of  inch  sections:  ".15,  ".14,  ".14,  ".15,  ".15,  ".15,  ".15, 
".16,  ".16,  ".26*. 
Diameter  at  fracture,  1".01;  area,  .801  square  inch. 
Contraction  of  area,  19.9  per  cent. 
Appearance  of  fracture,  fibrous,  seamy. 


WROUGHT   IRON. 
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No.  7409. 

Barden's  Best  Iron. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Ganged  length,  10''. 


1   App&Msd 
Idaaper 
rauare 
inch. 

In  gauged  length. 

Remarkfl. 

Elonga- 
tion. 

Set 

Pouncte. 

1       1.000 

6,000 

Ineha. 
0. 

.0011 

l7»eh. 
0. 

• 

Elastic  limit. 
Load  reapplied. 

Tensile  strength, 
a  27.8  per  cent. 

10.000                -0027 

15,000 

.0045 

.0068 

.0062 

.0106 

.2020 

.24 

.27 

.80 

.33 

.40 

.60 

.60 

.74 

.08 
1.25 
2.15 
2.78 

20.000 
25.000 

-.0001 

.       90,000 
1      90.000 

.0007 

1      31,000 
j      32,000 

'       33.000 
^,000    * 

96.000 
38,0UU 
40,000 
42,000 

44,000 

46,000 

48,000 

0 

I 

Elongation  of  inch  sections:  ".20,  ".27,  ".53*,  ".32,  ".27,  ".24,  ".24, 
".25,  ".24,  ".17. 
Diameter  at  fracture,  ".88;  area,  .608  square  inch. 
Contraction  of  area,  39.2  per  cent. 
Appearance,  fibrous. 

H.  Doc.  508 28 
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WKOUGHT   IBON, 


No.  74:18. 

Burden's  Best  Iron. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 

loaOBper 

Bquiure 

inch. 


Pound*. 
1,000 
5,000 
10,000 
20,000 
29,000 
29,200 
80,000 


In  guaged  length. 


Elonga- 
tion. 


Set. 


Inches. 
0. 

.0012 
.0080 
.0069 
.0108 
.1960 
.2140 


Inch. 

0. 

0. 


.2080 


Rested  without  load  1  day. 


Remarks. 


Elastic  limit 


1,000 
5,000 
10,000 
20,000 
80,000 
81,000 
82,000 
82,500 
88,000 
88,500 
84,000 
84,500 

85,000 
86.000 
88,000 
40,000 
42,000 
44,000 
46,000 
47,700 
0 


0. 
.0007 
.0016 
.0064 
.0102 
.0106 
.0110 
.0112 
.0187 
.0145 
.0168 
.1046 

.84 

.89 

.47 

.58 

.71 

.90 
1.87 
2.15 
2.70 


0. 


Micrometer  reset  at  sero  on  the  original  gauged  len^h. 


Tensile  strength. 
b27  per  cent. 


Elongation  of  inch  sections:  ".20,  ".22,  ".25,  ".23,  ".30,  ".67*,  ''.30, 
".22^  ".22,  ".19. 
Diameter  at  fracture,  ".85;  area,  .567  square  inch. 
Contraction  of  area,  43.3 joer  cent. 
Appearance  of  fracture,  nbrous. 


WKOUGHT   IBON. 
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No.  7419. 

Burden's  Best  Iron. 
Diameter,  1".129. 
Actional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 
hmoBpeT 

-quare 
inch. 


In  gauged  length. 


Elonga- 
tion. 


1,000 
5,000 
10,000 
20,000 
39,000 
29.000 
'»,700 
30,000 
32,000 
8^000 


I 


Inehu. 
0. 
.0012 
.0000 
.0064 
.0102 


.1920 
.2090 
.28 
.89 


Set. 


Inch, 
0. 
0. 


0. 


.87 


Remarks. 


Elastic  limit. 


Rested  withoat  load  1  day. 


1.000 
5,000 
10,000 
20,000 
80,000 
85,000 
36,000 
?7,000 
3S,000 
38,500 
39.000 
99,500 
40,000 

41,000 
42,000 
44.000 
46,000 
48,000 
4&,100 
0 


I 


0. 
.0007 
.0028 
.0068 
.0108 
.0128 
.0180 
.0135 
.0188 
.0142 
.0155 
.0910 
.1600 

.  do 

.65 

.82 
1.08 
1.84 
2.25 
2.85 


0. 


Micrometer  reset  at  zero  on  the  original  gauged  length. 


Tensile  strength, 
a  28.5  per  cent 


Elongation  of  inch  sections:  ".19,  ".24,  ".26,  ".26,  ".29,  ".43,  ".51», 
".27,  ".23,  ".17. 
Diameter  at  fracture,  ".84;  area,  .554  square  inch. 
Contraction  of  area,  44.6  per  cent. 
Appearance  of  fracture,  fibrous. 
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WROUaHT   IBON. 


No.  7420. 

Burden's  Best  Iron. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 

loads  per 

Rquare 

inch. 


In  gauged  length. 


Elonga- 
tion. 


Set 


Pounds. 
1,000 
5,000 
10,000 
20,000 
25,000 
29,400 
29,500 
30,000 
32,000 
34,000 
36,000 
38,000 
40.000 


Inches. 
0. 

.0012 
.0030 
.0064 
.0082 


.1896 

.2030 

.28 

.84 

.42 

.50 

.63 


Inch. 
0. 


0. 


.61 


Rested  without  load  1  day. 


1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
44,500 
45,000 

46,000 
47,000 
48,000 
48,920 
0 


0. 
.0013 
.0031 
.0074 
.0114 
.0150 
.0154 
.0159 
.0161 
.0163 
.0169 
.2060 

.96 
1.10 
1.35 
2.15 
2.78 


0. 


0. 


0. 


Remarks. 


Elastic  limit. 


Micrometer  reset  at  zero  on  the  original  gauged  length. 


Tensile  strength. 
=27.8  per  cent. 


Elongation  of  inch  sections:  ".20,  ".24,  ".26,  "  28,  ".39,  ".51*,  ".26, 
".25,  ".21,  ".19. 

Diameter  at  fracture,  ".86;  area,  .581  square  inch. 
Contraction  of  area,  41.9  per  cent. 
Appearance  of  fracture,  fibrous. 


WBOUGHT   IBON. 
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No.  7483. 

Burden's  Best  Iron. 
Diameter,  1".129. 
Actional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 

square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
29,500 
29,800 
30,000 


In  gauged  length. 


Elonga- 
tion. 


Inches. 
0. 

.0011 
.0080 
.0067 
.0101 
.2110 
.2200 


Set. 


Inch. 

0. 

0. 


0. 


.2078 


Rested  without  load  7  days. 


1,000 
5.000 
10,000 
20,000 
SO,  000 
U.700 
35,000 
85,000 

36,000 
38,000 
40.000 
42,000 
44,000 
46,000 
48,000 
48,560 
0 


0. 
.0011 
.0026 
.0066 
.0085 
.0102 
.0106 
.0814 

.34 

.42 

.50 

.61 

.75 

.96 
1.51 
1.96 
2.50 


0. 
0. 


Remarks. 


Elastic  limit. 


0. 


.0006 


Micrometer  reset  at  zero  on  ^"  of  the  original  gauged 
length. 


Second  application  of  load. 


Tensile  strength. 
=  25.9  per  cent. 


Elongation  of  inch  sections:  ".17,  ".20,  ".21,  ".22,  ".24,  ".25,  ".32, 
".56*,  ".24,  ".18. 
Diameter  at  fracture,  ".82;  area,  .528  square  inch. 
Contraction  of  area,  47. 2  per  cent. 
Appearance  of  fracture,  nbrous. 
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WROUGHT   lEOK. 


No.  7434. 

Burden's  Best  Iron. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applie<l 

loaanpcr 

square 

iuch. 


Pound*. 
1,000 
6,000 
10,000 
20,000 
29,300 
29,500 
30,000 
81,000 
S2,000 
83,000 
34,000 
86,000 
Rested 
1,000 
6,000 
10,000 
20,000 
80,000 
85,000 
39,000 
40,000 
40,000 

41,000 
42.000 
44,000 
46,000 
48,000 
49,000 
49,560 
0 


In  gauged  length. 


Elonga- 
tion. 


Set. 


Jnchea. 

0. 
.0012 
.0030 
.0065 
.0101 
.1970 
.2083 
.24 
.27 
.80 
.84 
.38 
without  loac 

0. 

.0013 
.0027 
.0059 
.0090 
.0106 
.0120 
.0127 
.0134 

.61 

.65 

.66 

.81 
1.09 
1.30 
1.8:) 
2.58 


Inch. 
0. 
K     0. 


0. 


.1960 


.37 
7  days. 
0. 
0. 


0. 


.0006 


Remarks. 


Ehistic  limit. 


Micrqmeter  reset  at  zero  on  8^  of  the  original  ganged 
length. 


Second  application  of  load. 


Tensile  strength. 
=25.8  per  cent. 


Elongation  of  inch  sections:  ".17,  ".21,  ".22,  ".23,  ".27,  ".57*,  ".28, 
".24^  ".20,  ".19. 
Diameter  at  fracture,  ".85;  area,  .567  square  inch. 
Contraction  of  area,  43.3  per  cent. 
Appearance,  fibrous. 


WBOTTGHT  IBON. 
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No.  7435. 
Burden's  Best  Iron. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 
IcMUis  per 

square 

inrh. 


In  gaoged  length. 


1.000 
5,000 
10,000 
20,000 
29,400 
29,900 
30,000 
31,000. 
32,000 
34,000 
36,000 
38.040 
40,000 


Elonga- 
tion. 


Inchen. 
0. 

.0012 
.0081 
.0067 
.0101 
.2278 
.2387 
.27 
.31 
.38 
.47 
.57 
.72 


Set 


Inch. 
•0. 
0. 


0. 


.2263 


.70 


0. 
0. 


Hested  without  load  7  days. 

1,000  0.  0. 

5.000  .0012    I       0. 

10,000  .0027 

20.000  .0060 

30.000  .0092 

40.000  .0124 

45,000  .0138 

45.600  .0144 

46,000  .0149 

46.500  .1738 

47.000  .1993 

47,000  .95 

48.000  1.02 

49.000  1.17 

50,000  1.38 

50,500  1.87 

0  2.44 


.0004 


.1811 


Remarks. 


Elastic  limit 


Micrometer  reset  at  zero  on  8"  of  the  original  ganged 
^   length. 


Tensile  strength. 
=  24.4  per  cent. 


Elongation  of  inch  sections:  ".16,  ".18,  ".21,  ".20,  ".25,  ".52*,  ".36, 
".21,  ".19,  ".16. 
Diameter  at  fracture,  ".80;  area,  .503  square  inch. 
Contraction  of  area,  49.7 jper  cent. 
Appearance  of  fracture,  nbrous. 
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WEOUGHT   IRON. 


No.  7436, 

Burden's  Best  Iron. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 

loaasper 

square 

inch. 


Pimndt. 
1,000 
5,000 
10,000 
20,000 
26,000 
26,600 
27,000 

24,800 

25,000 
25,500 
26,000 
26,500 
27,000 

25,500 


In  gauged  length. 


Elonga- 
tion. 


{ 


{ 


Inches. 
0. 

.0012 
.0080 
.0067 
.0090 
.0094 
.0096 

.0283 
.0242 
.0266 
.0272 
.0335 
.0420 
.0820 
.0890 
.0990 
.1070 
.1280 
.1381 
.1420 
.1472 
.1785 
.1960 


Set. 


Inch. 

0. 

0. 


0. 


.1857 


26,000 
26,600 
27,000 
27,600 
28,000 
29,000 
30,000 
Rested  without  load  50  days. 

1,000 

5,000 
10,000 
20,000 
80,000 
84,000 
85,000 
85,000 
35,400 


86,000 
88,000 
40,000 
42,000 
44,000 
46,000 
48,000 
49,900 
0 


0. 


.0008 
.0028 
.0054 
.0084 
.0096 
.0105 
.0107 
.0526 


.28 
.36 
.42 
.49 
.69 
.78 
.95 
1.57 
2.50 


0. 
0. 


0. 
0. 


.0005 


Remarks. 


Load  sustained  5  minutes. 
Load  sustained  5  minutes. 

Elastic  limit.    Load  sustained  2  minutes,  then  rapid  elon- 
gation occurred  and  load  fell. 


Micrometer  reset  at  zero  on  8''  of  the  original  gauged 
length. 

Second  application  of  load. 


Tensile  strength. 
=25  per  cent. 


Elongation  of  inch  sections;  ".18,  ".19,  ".20,  ".21,  ".23,  ".25,  "56*, 
".31j  ".21,  ".16. 
Diameter  at  fracture,  ".85;  area,  .567  square  inch. 
Contraction  of  area,  43.3  per  cent. 
Appearance  of  fracture,  nbrous. 


WBOUGHT   IBON, 
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No.  7437. 
Burden's  Best  Iron. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 

loaasper 

square 

inch. 


In  gauged  length. 


Pounds, 
1,000 
5,000 
10.000 
'20,000 
2d,  000 
29,100 

25,000 

26,000 
27,000 

28,000 
29,000 
80,000 
82,000 
34,000 
85,000 


Elonga- 
tion. 


Inches. 
0. 

.0012 
.OOSO 
.0067 
.0102 


{ 


.0220 

.0285 

.0420 

.0600 

.1790 

.1960 

.2270 

.29 

.38 

.42 


Set. 


Inch. 
0. 
0. 


0. 


.2145 


.40 


Rested  without  load  50  days. 


1,000 
5,000 
10,000 
20,000 
80,000 
86.000 
89,000 
40,000 
41,000 
41,000 
41,200 

42,000 
44,000 
46,000 
4«,000 
60,000 
51,400 
0 


0. 
.0010 
.0027 
.0069 
.0089 
.0102 
.0111 
.0116 
.0128 
.0129 
.0820 

.55 

.62 

.71 

.85 
1.09 
2.10 
2.68 


0. 


Remarks. 


Elastic  limit. 


0. 


0. 


.0001 
.0006 


Micrometer  reset 
length. 


at  zero  on  8"  of  the  original  gauged 


Second  application  of  load. 


Tensile  strength. 
=25.8  per  cent. 


Elongation  of  inch  sections:  ".17,  ".22,  ".25,  ".51*,  ".38,  ".25,  ".24, 

".20  ".19  ".17. 
Diameter  at  fracture,  ".82;  area,  .528  square  inch. 
Contraction  of  area.  47.2  per  cent. 
Appearance,  fibrous. 
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WBOUGHT   IBON. 


No.  7438. 

Burden's  Best  Iron. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  lengtli,  10". 


Applied 

loads  per 

square 

inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
26,000 
26.600 
27,000 
27,600 

28,000 

25,000  { 

26.000 
27,000 
28,000 
29,000 
80,000 
32,000 
34,000 
36,000 
38.000 
40,000 


In  gautred  len^h. 


Elonj^a- 
tion. 


Set. 


Inches. 
0. 

.0012 
.0081 
.0U67 
.0089 
.0091 
.0093 
.0096 

.0098 

.0170 

.0190 

.0360 

.0760 

.1700 

.1900 

.2225 

.29 

.36 

.44 

.54 

.69 


Inch. 
.0. 
0. 


0. 


.2100 


.67 


Rested  without  load  51  days. 


1,000 
5,000 
10.000 
20,000 
30.000 
40,000 
44,000 
45,000 
45,000 
46,000 
47,000 
47.100 
48,000 

48,000 
49,000 
50.000 
51.000 
52.000 
52.800 
0 


.0014 
.0029 
.0062 
.0094 
.0126 
.0139 
.0145 
.0146 
.0152 
.0166 
.1000 
.1690 

.90 

.94 
1.08 
1.13 
1.30 
1.68 
2. 52 


0. 
0. 


-.0002 
-.0002 


+.0001 


.0860 
.1540 


Remarks. 


Load  sustained  5  minutes. 

Do. 

Do. 

Do. 
(Elastic  limit. 
\Sustained  one-half  minute,  their  rapid  elongation. 


Micrometer  reset  at  zero  on  8"  of  the  original  gauged 
length. 

Second  application  of  load. 


Tensile  strength. 
=25.2  per  cent. 


Elongation  of  inch  sections:  ".16,  ".19,  ".25,  ".27,  ".25,  ".55*,  ".30, 
".20j  ".19,  ".16. 
Diameter  at  fracture,  ".84;  area,  .554  square  inch. 
Contraction  of  area,  44.6  per  cent. 
Appearance  of  f  ractui*e,  nbrous. 


WBOUGHT   IRON. 
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No.  7410. 

Norway  Iron. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gaujred  length,  10". 


Applied 

it«os  per 

nqoare 

inch. 

In  gauged  length. 

Remarks. 

• 

Elonga- 
tion. 

Set. 

I^frund*. 

1.000 

1         5,000 

}       10.000 

15.000 

Inchet 
0. 
.0013 
.0031 
.0M7 
.0064 
.0083 
.0091 

Inch. 
0. 
0. 
.0001 

Elastic  limit 

Tensile  strength. 
=36.3  per  cert. 

20,000 
25,000 

.0001 

26.000 

26.200 

26.900 

.33S0 

.48 

.61 

,fA 

.62 

.74 

.90 
1.10 
1.50 
2.90 
8.63 

29.000 

30.000 

31,000 

32.000 

^OOO 

36.000 

38,000 

40.000 

\       41,800 

0 

Elongation  of  inch  sections:  ".28,  ".36,  ".97*,  ".41,  ".32,  ".28,  ".28, 
".27,  ''.26,  ".21. 
Diameter  at  fracture,  ".60;  area,  .283  square  inch. 
Contraction  of  area,  71.7  per  cent. 
Appearance,  tibrous. 
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WEOUGHT   IKON 


No.  7421. 

Norway  Iron. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 

loads  i>er 

square 

inch. 


JPounda. 

1,000 

5,000 

10,000 

20,000 
21,000 
22,000 
23,000 
24,000 
25,000 


In  gauged  length. 


Elonga- 
tion. 


Bet. 


Inches. 
0. 

.0015 
.0094 

.0600 

.0430 

.1200 

.23 

.25 

.29 


Inch. 

0. 

0. 


.0281 


.28 


Rested  without  load  1  day. 


1,000 
5,000 
10,000 
20,000 
25,000 
28,000 
29,000 
29,500 
80,000 

31,000 
32,000 
34,000 
86,000 
88,000 
40.000 
42,000 
42,520 
0 


0. 
.0011 
.0027 
.0068 
.0078 
.0061 
.0083 
.0086 
.0979 

.42 

.47 

.55 

.70 

.86 
1.14 
1.78 
2.45 
3.37 


0. 
0. 


0. 
0. 


.0002 


Bemarks. 


Elastic  limit  below  20,000  pounds. 


Micrometer  reset 
length. 


at  xero  on  8''  of  the  original    gaoled 


Tensile  strength. 
=38.7  per  cent. 


Elongation  of  inch  sections:  ".22,  ".25,  ".28,  ".28,  ".26,  ".26,  '\50, 
".78*,  '"32,  ".24. 
Diameter  at  fractui*e,  ".61;  area,  .292  square  inch. 
Contraction  of  area,  70.8  per  cent. 
Appearance  of  fracture,  nbrous. 


WBOUGHT   IRON, 
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No.  7422. 


Norway  Iron. 
Diameter,  l'M29. 
Sectioruil  area,  1  square  inch. 
Gauged  length,  10". 


Applied 
loads, 
persqu&re 
inclk. 


In  gauged  length. 


Elonga- 
tion. 


\ 


Founds. 

1,000 

5,000 

10.000 

20.000 

25,000 

25,000 

06,000 

27.000 

28,000 

29,000 

90,000 

Rested 

1,000 

5,000 

10,000 

20,000 

80,000 

33,000 

34,000 

34,500 

35,000 

85.000 

35,000 
36,000 
87,000 
38,000 
40,000 
42,000 
43,000 
44,000 
0 


IncheB. 
0. 

.0018 
.0081 
.0069 
.0095 
.2770 
.31 
.36 
.40 
.44 
.50 


Set. 


0. 
0. 


0. 
.0001 


.48 


without  load  1  day. 


0. 
.0011 
.0028 
.0060 
.0090 
.0099 
.0108 
.0106 
.0111 
.0980 

.60 

.61 

.70 

.74 

.90 

1.20 

L55 

'2.16 

8.57 


0. 
0. 


0. 


0. 


.0006 


Remarks. 


Elastic  limit. 
Secbnd  application. 


Micrometer  reset  at  zero  on  8^  of  the  original  gauged  length. 


Second  application. 


Tensile  strength. 
a35.7  per  cent. 


Elongation  of  inch  sections:  ".21,  ".26,  ".33,  ".87*,  ".48,  ".36,  ".32, 
".28j  ".24,  ".23. 
Diameter  at  fracture,  ".60;  area  .283  square  inch. 
Contraction  of  area,  71.7  per  cent. 
Appearance  of  fracture,  fibrous. 
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WBOUGHT   IRON 


No.  7423. 

Norway  Iron. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 

loaas  per 

square 

inch. 


In  gauged  length. 


Elonga- 
tion. 


Inches. 
0. 

.0018 
.0081 
.0071 


Pounda. 

1,000 

6,000 
10,000 
20,000 
21,700 
22,000 
23,000 
24,000 
26,000 
28,000 
80,000 
82,000 
84,000 
86,000 
Rested  without  load  1  day. 

1,000 

6,000 
10,000 
20,000 
80,000 
86.000 
86,000 
88,000 
89,000 
40,000 
40,600 
41,000 


.0660 

.2180 

.26 

.83 

.40 

.48 

.69 

.70 

.81 


Set. 


Remarks. 


Inch^ 

0. 

0. 


.0001 


.80 


41,000 
42,000 
48,000 
44,000 
44,900 
0 


0. 


.0012 
.0029 
.0062 
.0094 
.0110 
.0114 
.0121 
.0126 
.0129 
.0138 
.1660 


0. 
0. 


0. 


0. 


.0002 


.99 
l.OS 
1.16 
1.36 
2.16 
3.20 


Elastic  limit. 


Micrometer  reset  at  sero  on  8"  of  the  original  gauge 
length. 


Tensile  strength. 
=  32  per  cent. 


Elongation  of  inch  sections:  ".20,  ".26,  ".30,  ".46,  ".78*,  ".29,  ".^ft 
".23,  ".23,  ".19. 
Diameter  at  fracture,  ".64;  area,  .322  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Appearance  of  fracture,  fibrous. 


WROUGHT   IRON, 
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No.  7424. 
'  Norway  Iron. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  10". 


Applied 
k»a8,per 

inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
21,000 
22,800 
22,000 
22,500 
23,000 
24.000 
25,000 


In  gauged  length. 


Elonga- 
tion. 


Set 


Inches. 
0. 
.0015 
.0081 
.0068 
.0070 


IncfL 

0. 

0. 


0. 


.0078 

.2110 

.24 

.27 

.30 


.0008 


.29 


Rested  ^^thout  load  7  days. 


1,000 
5,000 
10,000 
20,000 
25,000 
28,000 
29,000 
29,500 

80,000 

31,000 

31,000 
32,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000 
44,640 
0 


{ 


0. 
.0010 
.0025 
.0054 
.0067 
.0076 
.0079 
.0068 
.0088 
.0886 
.0965 

.41 

.44 

.52 

.60 

.71 

•  iw 
1.09 
1.60 
2.26 
3.24 


0. 
0. 


0. 


Remarks. 


Elastic  limit. 


Micrometer  reset  at  zero  on  8" 
length. 


of  the  original  gauged 


Tensile  strength. 
a32.4  per  cent. 


Elongation  of  inch  sections:  ".20,  ".25,  ".32,  ".87*,  ".31,  ".26,  ".28, 
".29,  ".25,  ".21. 
Diameter  at  fi*acture,  ".65;  area,  .332  square  inch. 
Contraction  of  area,  66.8  per  cent. 
Appearance  of  fracture,  nbrous. 
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WROUGHT   IBON. 


No.  7425. 

Norway  Iron. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 

loads  per 

square 

Inch. 


JPounds, 
1,000 
6,000 
10,000 
19.600 
20,000 
20,500 
21,000 
22,000 
23.000 
24,000 
26,000 
28,000 
SO.  000 
Rested 
1.000 
5.000 
10,000 
20,000 
30.000 
85,000 
35,500 

86,000 

86,000 
37,000 
88,000 
40,000 
42,000 
44,000 
46.000 
46,500 
0 


In  gauged  length. 


Elonga- 
tion. 


Inches. 
0. 

.0015 
.0032 


Set. 


Inch, 

0. 

0. 


.0079 
.0165 
.1430 
.1570 
.20 
.23 
.29 
.87 
.46 

without  loac 
0. 

.0011 
.0026 
.0055 
.0084 
.0100 
.0105 
.0108 
.0993 

.67 

.69 

.64 

.78 

.85 
1.03 
1.50 
2.08 
3.13 


.0011 


{ 


.45 
7  days. 
0. 
0. 


0. 


Remarks. 


Elastic  limit. 


Micrometer  reset  at  zero  on  8'^  of  the  original  gauged 
length. 


Tensile  strength. 
=31.8  per  cent. 


Elongation  of  inch  sections:  ".19,  ".26,  ".28,  ".31,  ".85*,  ".35,  ".25, 
".23,  ".22,  ".19. 
Diameter  at  fracture,  ".65;  area,  .332  square  inch. 
Contraction  of  area,  66.8  per  cent. 
Appearance  of  fracture,  fibrous. 


WROUGHT   IRON, 
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No.  7426. 


Norway  Iron. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  lO'^. 


Applied 

Umcis  per 

square 

inch. 


Ptiundg. 

1,000 

5,000 

10,000 

20,000 

23,000 

25,000 

-25,000 

26.000 

27,000 

28,000 

:»,000 

32,000 

S4,000 

35,000 


In  gaaged  length. 


Elonga- 
tion. 


Inches. 
0. 
.0013 
.0031 
.0069 
.0060 
.0069 
.2770 
.33 
.36 
.41 
.49 
.60 
.73 
.82 


Set. 


Rested  without  Ioa< 


1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
40,500 
41,000 
42,000 

42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
48.480 
0 


0. 
.0012 
.0029 
.0061 
.0098 
.0109 
.0126 
.0128 
.0181 
.1358 

.97 

.98 
1.06 
1.12 
1.20 
1.33 
1.55 
1.96 
8.00 


Inch, 
0. 
0. 
0. 


.0001 
.0008 


.80 
7  days. 
0. 
0. 


Remarks. 


Elastic  limit. 
Second  application. 


.0001 


.0095 


Micrometer  reset  at  aero  on  8''  of  the  original  length. 


Tensile  strength. 
=80  per  cent. 


Elongation  of  inch  sections:  ".19,  ".20,  ".22,  ".24,  ".31,  ".85*,  ".31, 
".25,  ".23,  ".20. 
Diameter  at  fracture,  ".63;  area,  .312  square  inch. 
Conti-action  of  area,  68.8  per  cent. 
Appearance  of  fracture,  fibrous. 
Load  at  time  of  fracture,  31,800  pounds  total. 
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WKOUGHT   IBON. 


GENERAL  SUMMARY. 


COMMON  RBFINED  IRON. 


No.  of 
test. 


74Q7 
0  7411 
7414 
7412 
7413 

7427 
7428 
7429 


Primitive 
elastic 

limit  per 

square 

inch. 


81.000 
27,800 
84,000 
85,500 
85,400 

31,600 
83,000 
35,000 


Over- 
straining 
load  per 
square 

inch. 


Perma- 
nent set. 


Pound*. 


80,000 
35,000 
40.000 
46.000 

86,000 
40,000 
46,000 


Percent 


.781 
1.890 
8.0 
6.6 

2.254 

4.1 

5.8 


Inter- 
val of 
rest. 


Dayt. 


1 
1 
1 
1 

7 
8 
8 


Second- 
ary elas- 
tic limit 

per 

square 

inch. 


Pound*. 


80,000 
88,000 
48,500 
49,500 

39,000 
46,500 
60,000 


Gain  i>er 

square 

inch. 


Pound*. 


0 
8,000 
3,500 
4,500 

4,000 
6,500 
5,000 


Tensile 
strength 

per 

square 

inch. 


Pound*. 
48,220 
43,020 
50,800 
53,930 
68,000 

51,600 
54,800 
67,400 


ElongBr 
tion. 


1 


PercenL 
19. 
9.6 
22.4 
22.7 
19.6 

15.8 
22.1 
19.8 


Oontz^ 
ticmil 


J 


Per  CCKti 

S2.1 

21.5" 

86.4- 

36.4  I 

83.5  I 

26.1 
38.4 

29.1 


BEST  PUDDLED  IRON. 


7408 
7415 
7416 
7417 

7480 
7481 
7482 


32,600 
30,800 
31.000 
30,000 

32,700 
32,000 
80,000 


35,000 
40,000 
45,000 

85,000 
40,000 
45,000 


2.8 
5.0 
9.3 

2.4 
5.1 
9.9 


1 
1 
1 

8 
8 
8 


87,000 
44,000 
49,500 

40,600 
46,000 
61,000 


2,000 
4,000 
4,500 

5,600 
6,000 
6,000 


BURDEN'S  BEST  IRON. 


48,800 
49,600 
60,900 
61,000 

63,200 
68,600 
56,000 


7400 

30,000 
29,000 

7418 

80,000 

2.080 

32,500 

2,500 

7419 

29,600 

86,000 

8.7 

88,000 

3,000 

7420 

29,400 

40,000 

6.1 

44,000 

4,000 

7438 

29,600 

80,000 

2.078 

34,700 

4,700 

7484 

29,300 

85,000 

8.7 

89,000 

4,000 

7485 

29,400 

40,000 

7.0 

45,500 

5,600 

7486 

27,000 

80,000 

1.867 

60 

84,000 

4,000 

7437 

29,100 

36,000 

4.0 

50 

40,000 

5.000 

7488 

28,000 

40,000 

6.7 

51 

46,000 

6,000 

48,000 
47,700 
48,100 
48,920 
48,660 
49,660 
50,500 

49,900 
61,400 
62,800 


27. 

18.9 

15.5 

10.9 

22.6 

16.6 

16.1 

27.8 

27. 

28.5 

27.8 

26.9 

26.8 

24.4 

26. 

25.8 

26.2 


S6.4 
86.4 
29.1 
88.5 

40.  C 
83.6 
19.9 


39.2 

43.3 

44.6 

41.9 

47.2 

43.3 

49.7 

43.3 

47.2 

41.6 

NORWAY  IRON. 


7410 
7421 
7422 
7423 

7424 
7426 
7426 


26,200 

<20,000 

25,000 

21,700 

22,800 
19,600 
25,000 


26,000  I 
30,000  I 
36,000  ; 

26,000 
30,000 
86,000 


2.8 
4.8 
8.0 

2.9 
4.5 
8.0 


1 
1 
1 

7 
7 
7 


29,500 
84.600 
40.000 

29,600 
36,600 
40,600 


4,500 
4,500 
6,000 

4,600 
6,500 
5,600 


41,800 
42,520 
44,000 
44,900 

44,640 
46,600 
48,480 


36.3 
33.7 
35.7 
32.0 

32.4 
31.8 
80.0 


71.7 
70.8 
71.7 
67.8 

66.8 
66.8 
68.8 


a  Defective  specimen. 
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BRONZE. 


SPECIMENS  TAKEN  FROM  CASTINGS  FROM 
THE  ARSENAL  FOUNDRY. 
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COPPER    CYLINDERS    FOR   PRESSURE    GAUGES. 
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Mean  compression  of  10  cylinders  from  Frankford  Arsenal.     Metal 
purchased  November,  1900. 
Table  for  use  with  crusher  gauge  one-tenth  square  inch  area. 
Mean  dimensions  of  cylinders:  Length,  ".4995;  diameter,  ".2516. 


Load  per 

Total  compressions. 

^iiare 

• 

Mean 

inch  on 

crasher 

cor- 

g«uge^« 

rected 

noare 
,  mch 

1. 

2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Mean. 

sets. 

area. 

Inch. 

Inch. 

Pound* 

Inch, 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

IncK 

Inch. 

3,000 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

6,(100 

.0042 

.0040 

.0040 

.0086 

.0040 

.0089 

.0042 

.0015 

.0046 

.0037 

.0038 

.0086 

'   9.000 

.0146 

.0148 

.0147 

.0140 

.0140 

.0142 

.0145 

.0117 

.0160 

.0139 

.0141 

.0136 

10,000 

.0186 

.0182 

.0178 

.0174 

.0188 

.0182 

.0186 

.0160 

.0181 

.0174 

.0179 

.0173 

U,000 

.0224 

.0220 

.0215 

.0215 

.0215 

.0226 

.0226 

.0193 

.0219 

.0217 

.0217 

.0211 

12.000 

.0264 

.0260 

.0259 

.0251 

.0260 

.0265 

.0266 

.0235 

.0260 

.0254 

.0257 

.0250 

13.000 

.0806 

.0306 

.0296 

.0294 

.0803 

.0306 

.0810 

.0278 

.0800 

.0294 

.0299 

.0291 

14,000 

.UB64 

.0343 

.0340 

.0889 

.0342 

.0349 

.0346 

.0316 

.0345 

.0339 

.0341 

.0382 

15.000 

.0390 

.0885 

.0386 

.0S75 

.0381 

.0385 

.0396 

.0366 

.0690 

.0382 

.0383 

.0378 

16.000 

.0435 

.0430 

.0429 

.0421 

.0129 

.0130 

.0488 

.0402 

.0435 

.0423 

.0427 

.0416 

17.000 

.0491 

.0472 

.0476 

.0464 

.0472 

.0480 

.0483 

.0446 

.0475 

.0470 

.0473 

.0462 

18.000 

.0528 

.0522 

.0526 

.0510 

.0620 

.0621 

.0580 

.0489 

.0626 

.0516 

.0619 

.0608 

19.000 

.0672 

.0666 

.0672 

.0654 

.0666 

.0669 

.0578 

.0632 

.0576 

.0568 

.0665 

.0554 

20,000 

.0619 

.0614 

.0618 

.0595 

.0615 

.0619 

.0629 

.0689 

.0624 

.OGIO 

.0613 

.0602 

21,000 

.0670 

.0658 

.0664 

.0645 

.0665. 

.0668 

.0675 

.0639 

.0670 

.0668 

.0661' 

.0650 

22,000 

.0718 

.0711 

.0719 

.0698 

.0709 

.0716 

.0724 

.0688 

.0718 

.0710 

.0711 

.0700 

23,000 

.0770 

.0766 

.0761 

.0745 

.0763 

.0768 

.0770 

.0736 

.0770 

.0767 

.0761 

.0750 

24,000 

,0815 

•0814 

.0813 

.0796 

.0805 

•0820 

.0826 

.0785 

.0820 

.0810 

.0810 

.0798 

25,000 

.0870 

.0863 

.0660 

.0840 

.0860 

.0860 

.0869 

.0838 

.0870 

.0856 

.0659 

.0647 

26,000 

.0918 

.0915 

.0908 

.0900 

.0914 

.0920 

.0920 

.0885 

.0920 

.0912 

.0911 

.0899 

,   27,000 

.0976 

.0969 

.0965 

.0941 

.0961 

.0966 

.0976 

.0947 

.0971 

.0970 

.0965 

.0953 

28.000 

.1022 

.1020 

.1020 

•  0994 

.1010 

.1027 

.1026 

.0995 

.1028 

.1012 

.  1015 

.1003 

29.000 

.1088 

.1072 

.1071 

.1061 

.1069 

.1068 

.1084 

.1048 

.1078 

.1065 

.1069 

.1057 

30,000 

.1128 

.1125 

.1119 

.1100 

.1120 

.1126 

.1127 

.1098 

.1130 

.1112 

.1118 

.1106 

31.000 

.1181 

.1175 

.1179 

.1160 

.1176 

.1179 

.1180 

.1146 

.1190 

.1159 

.1172 

.1161 

32,000 

.1246 

.1230 

.1225 

.1210 

.1220 

.1283 

.1230 

.1197 

.1-235 

.1285 

.1226 

.1214 

33.000 

.1288 

.1286 

.1277 

.1266 

.1289 

.1282 

.1290 

.1259 

.1287 

.1271 

.1279 

.1267 

34.000 

.1341 

.1340 

.1385 

.1309 

.1336 

.1345 

.1340 

.1308 

.1345 

.1328 

.1333 

.1321 

35,000- 

.1396 

.1398 

.1386 

.1373 

.1385 

.1885 

.1396 

.1364 

.1394 

.1386 

.1386 

.1372 

36,000 

.1450 

.1446 

.1430 

.1420 

.1448 

.1440 

.1445 

.1411 

.  1452 

.1436 

.1487 

.1423 

,   37.000 

.1606 

.1496 

.1476 

.1475 

.1490 

.1488 

.1498 

.1468 

.1498 

.1489 

.1488 

.1474 

38,000 

.1568 

.1660 

.1587 

.1532 

.1540 

.1544 

.1550 

.1530 

.1663 

.1543 

.1545 

.1581 

39,000 

.1615 

.1604 

.1589 

.1576 

.1600 

.1597 

.1600 

.  1576 

.1605 

.1685 

.1595 

.1581 

40,000 

.1668 

.1668 

.1644 

.1631 

.1648 

.1658 

.1655 

.1615 

.1666 

.1646 

.1648 

.1634 

41,000 

.1719 

.1710 

.1698 

.1679 

.1698 

.1694 

.1706 

.1668 

.1698 

.1690 

.1696 

.1682 

42,000 

.1761 

.1769 

.1742 

.1732 

.1742 

.1754 

.1750 

.1723 

.1755 

.1748 

.1747 

.1738 

48.000 

.1822 

.1808 

.1801 

.1786 

.1794 

.1794 

.1799 

.1771 

.1798 

.1791 

.1797 

.1783 

44.000 

.1874 

.1869 

.1844 

,1834 

.1847 

.1860 

.1855 

.1826 

.1847 

.1843 

.1848 

.1834 

45.000 

.1925 

.1910 

.1801 

.1878 

.1891 

.1890 

.1904 

.1878 

.1896 

.1891 

.1896 

.1881 

46.000 

.1971 

.1952 

.1936 

.1982 

.1948 

.1944 

.1945 

.1925 

.1950 

.1937 

.1944 

.1930 

47.000 

.2026 

.2006 

.1990 

.1980 

.1994 

.1994 

.1994 

.1970 

.1993 

.1992 

.1994 

.1980 

48,000 

.2066 

.2068 

.2085 

.2031 

.2048 

.2068 

.2060 

.2015 

.2087 

.2036 

.2040 

.2026 

49,000 

.2105 

.2095 

.2078 

.2076 

.2085 

.2065 

.2090 

.2068 

.2085 

.2080 

.2084 

.2070 

50,000 

.2149 

.2148 

.2125 

.2119 

.2128 

.2126 

.2130 

.2105 

.2126 

.2118 

.2127 

.2113 

51.000 

.2194 

.2181 

.2164 

.2163 

.2178 

.2165 

.2176 

.2148 

.2168 

.2161 

.2169 

.2156 

52.000 

.2233 

.2222 

.2210 

.2200 

.2211 

.2211 

.2215 

.2188 

.2210 

.2210 

.2211 

.2197 

58,000 

.2276 

.2264 

.2248 

.2245 

.2256 

.2261 

.2255* 

.2280 

.2255 

.2250 

.2253 

.2239 

54.000 

.2810 

.2306 

.2284 

.2278 

.2289 

.2288 

.2290 

.2268 

.2285 

.2284 

.2288 

.2274 

'   55.000 

.2346 

.2345 

.2322 

.2320 

.2380 

.2324 

.2338 

.2302 

.2329 

.2328 

.2327 

.2318 

56,000 

.2377 

.2374 

.2862 

.2360 

.2868 

.2362 

.2365 

.2346 

.2364 

.2360 

.2863 

.2360 

57,000 

.2428 

.2416 

.2398 

.2388 

.2404 

.2399 

.2403 

.2379 

.2399 

.2400 

.2401 

.2388 

68.000 

.2452 

.2460 

.2429 

.2424 

.2485 

.2432 

.2434 

.2416 

.2430 

.2424 

.2433 

.2420 

59,000 

.2488 

.2476 

.2465 

.2465 

.2471 

.2470 

.2475 

.2448 

.2465 

.2465 

.2468  1 

.2455 

1   60,000 

.2521 

.2515 

.2600 

.2490 

.2602 

.2498 

.2498 

.2479 

.2496 

.2495 

.2499 

.2486 

61,000 

.2560 

.2668 

.2630 

.2530 

.2636 

.2530 

.2581 

.2511 

.2528 

.2523 

.2634 

.2621 

62,000 

.2678 

.2603 

.2660 

.2550 

.2564 

.2560 

.2568 

.2510 

.2560 

.2556 

.2564  ' 

.2651 

,   68,000 

.2606 

.2628 

.2500 

.2580 

.2595 

.2588 

.2594 

.2569 

.2589 

•  •2589 

.2593 

.2680 

64.000 

.2689 

.2666 

.2619 

.2610 

.2626 

.2622 

.2628 

.2600 

.2612 

.2615 

.2623 

.2610 

86,000 

.2663 

.2670 

.2645 

.2635 

.2648 

.2689 

.2660 

.2628 

.2648 

.2638 

.2646  ; 

.2633 

66,000 

.2680 

.2682 

.2674 

ottce 

.2675 

.2670 

.2679 

.2650 

.2670 

.2670 

.2673 

.2660 

1   67,000 

.2714 

.2712 

.2703 

.2690 

.2706 

.2696 

.2706 

.2675 

.2699 

.2691 

.2099 

.2686 

68,000 

.2741 

.2742 

.2729 

.2715 

.2780 

.2725 

.2780 

.2705 

.2724 

.2719 

.2726 

.2713 

69,000 

.2764 

.2760 

.2754 

.2743 

.2758 

.2752 

.2766 

.2729 

.2748 

.2741 

.2751 

.2739 

70.000 

.2786 

.2784 

.2780 

.2767 

.2779 

.2774 

.2780 

.■2754 

.2769 

.2770 

.2774  1 

.2762 

f   71,000 

.2812 

.2810 

.2801 

.2790 

.2806 

.2802 

.2806 

.2775 

.2794 

.2793 

.2799 

.2787 

,   72.000 

.2832 

.2836 

.2823 

.2816 

.2825 

.2823 

.2825 

.2802 

.2818 

.2814 

.2821  1 

.2809 

'   73.000 

.2866 

.2857 

.2848 

.2836 

.2849 

.2850 

.2848 

.2826 

.2845 

.28.39 

.2W5 

.2833 

74.000 

1 

.2877 

.2878 

.2866 

.2860 

.2873 

.2870 

.2869 

.2845 

.2864 

.2860 

.2866 

.2854 

460 


COPPER  CYLINDERS   FOR    PRESSURE   GAUGES. 


1 

Load  per 

/ 

Toul 

compresRionifi. 

I 

square 
inch  on 



Me«n 

crusher 

c'l  .r- 

gauge  T^ 

rwU**! 

square 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Mcfi-ii 

.     sets>. 

inch 

area. 

Inch. 

1  Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

1 

Pounds. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inrh. 

75,000 

.2897 

.2900 

.2886 

.2884 

1  .2S93 

.2886 

.2895 

.2865 

.2884 

.2880 

.28K7 

'  .2K7->  1 

76,000 

.2920 

.2920 

.2911 

.2905 

'  .2915 

.2913 

.2918 

.2892 

.2905 

.2903 

.2910 

.^SV-i 

77,000 

.2937 

.2943 

.2933 

.2922 

.2935 

.2933 

.2934 

.2908 

.2925 

.2930 

.2930 

.2SJ^ 

78,000 

.2958 

.2961 

.2951 

.2943 

.2956 

.2950 

.'19M 

.'2935 

.»4r> 

■  «iiri»' 

.2i>50 

.  29:> 

79,000 

.2978 

.2980 

.2970 

.2961 

.•2975 

.2970 

.  2976 

.2952 

.2970 

.2963 

.2970 

.t?*^ 

80,000 

.9000 

.3000 

.2990 

.2983 

.2995 

.2987 

.2*J92 

.  2y7U 

.•2985 

.2984 

.29K9 

.2^r7: 

81,000 

.3037 

.8020 

.3011 

.3002 

.3013 

.3010 

.3010 

.2989 

.3005 

.3002 

.3010 

.29^> 

82,000 

.3055 

.3038 

.3080 

.3020 

.3033 

.3030 

.3028 

.:«06 

.3025 

.3017 

.a028 

.:«•]♦. 

88,000 

.3074 

.3055 

.8050 

.3086 

.3049 

.3ftT0 

.3050 

.3029 

.3040 

.8037 

.M>47 

.'X^-  , 

84,000 

.3089 

.3073 

.3067 

.3058 

.3070 

.3066 

.3064 

.3044 

.3a59 

.3056 

,ao65 

.3f>« 

85,000 

.3105 

.8090 

.3081 

.3074 

.3088 

.3084 

.3084 

.30(» 

.3075 

.8074 

.aoai 

.  *.T77 

86,000 

.3123 

.8106 

.3102 

.9093 

.3104 

.3102 

.8099 

.3079 

.3098 

.3090 

.3099 

.3i>y 

87,000 

.3140 

.3118 

.3120 

.8105 

.8118 

.3120 

.3115 

.3095 

.3115 

.3106 

.3115 

.3111*^ 

88,000 

.3149 

.3135 

.3136 

.3125 

.3130 

.3135 

.3130 

.3112 

.3125 

.3125 

.3130 

.3121' 

89.000 

.3167 

.3161 

.3150 

.3141 

.3149 

.3149 

.3149 

.3127 

.3140 

.3138 

.3140 

.31  H 

90,000 

.3187 

.3168 

.3166 

.3154 

.3166 

.3167 

.3165 

.3144 

.3155 

.3150 

.3162 

.%\:^i 

•     91,000 

.8202 

.3184 

.3180 

.8169 

.3183 

.3182 

.3180 

.3157 

.31?2 

.3167 

.  3178 

.31«> 

92,000 

.3218 

.3201 

.3200 

.3186 

.3193 

.3202 

.3198 

.3178 

.3186 

.3180 

.3194 

.31N' 

93,000 

.3233 

.3217 

.3211 

.3202 

.3209 

.3214 

.3209 

..S189 

.3-200 

.3196  1 

.320H 

.  liVJJ 

94,000 

.3247 

.3227 

.3224 

.3212 

.3226 

.3225 

.3224 

.32iK) 

.3-218 

.3210 

.3221 

.  3-212 

95,000 

.3261 

.3244 

.3255 

.3230 

.3238 

.3242 

.:i238 

.3215 

.3^232 

.3226 

.3238 

.3229, 

96,000 

.8294 

.3258 

.3260 

.3244 

.3253 

.3255 

.3254 

.3*228 

.3245  , 

.3237 

.3263 

.3244 

97,000 

.3308 

.8271 

.3264 

.3258 

.3270 

.3269 

.3267 

.3244 

.3259 

.3252 

..3266 

.3257 

98,000 

.3819 

.3284 

.3283 

.3270 

.3280 

.3284 

.3281 

.3-260 

.3264 

.3266 

.3279 

.3270 

99,000 

.3327 

.3297 

.3295  1 

.3282 

.3292 

.3297 

.3292 

.3272 

.8282  , 

.3278 

.3291 

.328-2  ■ 

100,000 

.3340 

• 

.3306 

.3310 

.3296 

.3307 

1 

.3308 

.3306 

.3281 

.8296  ' 

.3292 

.3304 

.325^' 

Mean  compression  of  10  copper  cylinders  for  crusher  gauges  for  the 
Bureau  of  Ordnance,  U.  S.  Nav^y,  Washington,  D.  C. 
Table  for  use  with  crusher  gauge  one-thirtieth  sauare  inch  area. 
Mean  dimensions  of  c^'linders:  Length,  ".1500;  diameter,  ".20^0. 


Load  per 

Total 

compressions. 

r 
1 

square 
inch  on 

IMean 

crusher 

1   cor- 

gaufre  ^ 

'recte<i 

square 
inch 

1. 

2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

MeaD.i   sets. 

area. 

1 

Poundti. 

Inch, 

Inch, 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

1 
Inch. 

25,000 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

1 

26,000 

.0001 

.0001 

.0006 

.0006 

.0003 

.0006 

.0006 

.0005 

.0004 

.0004 

.0004 

1 

27,000 

.0006 

.0006 

.0018 

.0009 

.0009 

.0010 

.0011 

.0006 

.0006 

.1009 

.0009 

28,000 

.0017 

.0016 

.0019 

.0019 

.0016 

.0015 

.0018 

.0010 

.0013 

.0018 

.0016  ' 

29,000 

.0024 

.0023 

.0026 

.0026 

.00-24 

.0l>2t 

.0029 

.0018 

.0020 

.0028 

.0024  ' 

30,000 

.0030 

.0032 

.0038 

.0031 

.0031 

.0(J31 

.0041 

.002S 

.0027 

.0034 

.0032  0. 

31,000 

.0039 

.0038 

.0041 

.0041 

.0041 

.0041 

.0047 

.0040 

.00/57 

.0043 

.0041     .000? 

32,000 

.0047 

.0047 

.0049 

.0048 

.0050 

.0050 

.oa53 

.0047 

.0045 

.OOM 

.0049     .iWJ' 

33,000 

.0055 

.0056 

.0a57 

.0059 

.0059 

.  (.KV57 

.0064 

.0055 

.005.") 

.0060 

0058  :  .On-A" 

34,000 

.0065 

.0065 

.0066 

.0067 

.0066 

.0065 

.0071 

.0068 

.0061 

.0069 

.0066  ,  .0034 

35,000 

.0072 

.0072 

.0073 

.0080 

.0074 

.0075 

.0t)80 

.0074 

.0069 

.0076 

.0074  '  .OOJ^ 

36,000 

.0082 

.0080 

.0082 

.0090 

.OO'^l 

.0084 

.  (K)S9 

.0080 

.007»l 

.0084 

.0083,  .01^1. 

37,000 

.0088 

.0089 

.0091 

.0095 

.0090 

.0093 

.0095 

.0091 

.00h7 

.0095 

.0091  '  .«w 

38.000 

.  (Knw 

.0103 

.0098 

.OIW 

.0100 

.0102 

.010(> 

.0102 

.0095 

.0105 

.0101     .00ft' 

3  J,  0(10 

.0108 

.0109 

.0108 

.0115 

.0110 

.0112 

.0120 

.0109 

.0104 

.0116 

.0111     .00-^ 

40,000 

.  0116 

.0115 

.0116 

.01-23 

.or2<) 

.  0121 

.  01-25 

.0118 

.0112 

.0122 

.0119  ,  .«J: 

41,000 

.01-28 

.01-26 

.0125 

.0135 

.0130 

.0137 

.0131 

.01*27 

.0120 

.0127 

.01'29  '  .009. 

42,000 

.0134 

.0140 

.0132 

.0141 

.0139 

.0142 

.0141 

.0140 

.0128 

.0138 

.0138    .01[* 

43,000 

.0142 

.0147 

.0142 

.0149 

.0149 

.0150 

.0152 

.0148 

.0140 

.0148 

.0147 

.OH-) 

44,000 

.0156 

.0156 

.0167 

.0168 

.0158 

.0158 

.0160 

.0158 

.0148 

.0161 

.0166 

.OUi 

45,000 

.0162 

.0169 

.0161 

.0168 

.0167 

.0169 

.0170 

.0165 

.0156 

.0178 

.0166 

.0134. 

46,000 

.0169 

.0176 

.0171 

.0181 

.0175 

.0178 

.0180 

.0175 

.0167 

.0181 

.0175 

.0143 

47,000 

.0178 

.0184 

.0183 

.0190 

.0186 

.0187 

.0189 

.0187 

.0175 

.01«« 

.0184 

.01.t' 

48,000  . 

.0189 

.0194  ' 

.0192 

.0197 

.0197 

.0196 

.0198 

.0197 

.0191 

.0195 

.0196 

.OlS^ 

49,000 

.0201 

.0202 

.0200 

.0206 

.0204 

.0205 

.0207 

.0206 

.0198 

.0206 

.0-203 

.01"! 

60,000 

.0206 

.0213 

1 

.0210 

.0219 

.0213 

.0214 

.0219 

.0217 

.0-205 

1 

.0214 

1 

.0218 

1 

COPPEB  CTLINDEE8   FOR  PBES8UBE   GAUGES. 


4G1 


load  per 

Total  compreflsfons. 

Mjuare 
inch  on 

Mean 

cmsber 

cor- 

?au«e^ 

rected 

square 
inch 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Mean. 

sets. 

area. 

^ 

Inch, 

Inch. 

Pound*. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch, 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

M.OOO 

.0220 

.0226 

.0221 

.0283 

.0221 

.0224 

.0226 

.0224 

.0218 

.0221 

.0223 

.0191 

52,000 

.0226 

.0232 

.0230 

.0238 

.0280 

.0235 

.0240 

.0235 

.0222 

.0281 

.0232 

.0200 

53,000 

.02S7 

.0241 

.0238 

.0245 

.0242 

.0247 

.0248 

.0244 

.0234 

.0241 

.0242 

.0210 

54,000 

.0244 

.0262 

.0247 

.0254 

.0250 

.0255 

.0255 

.0250 

.0240 

.0251 

.0250 

.0218 

55,000 

.0253 

.0263 

.0268 

.0265 

.0259 

.0263 

.0265 

.0261 

.0250 

.0261 

.0260 

.0228 

56,000 

.0200 

.0278 

.0266 

.0274 

.0269 

.0272 

.0276 

.0270 

.0261 

.0270 

.0269 

.0237 

57,000 

.0272 

.0282 

.0274 

.0283 

.0280 

.0280 

.0287 

.0279 

.0270 

.0279 

.0279 

.0247 

58,000 

.0280 

.0289 

.0286 

.0292 

.0288 

.0289 

.0295 

.0288 

.0277 

.0289 

.0287 

.0255 

59,000 

.0288 

.0808 

.0295 

.0310 

.0298 

.0300 

.0305 

.0298 

.0286 

.0298 

.0298 

.0266 

60,000 

.0302 

.0319 

.0305 

.0317 

.0308 

.0310 

.0817 

.0809 

.0296 

.0306 

.0309 

.0277 

61,000 

.0310 

.0324 

.0311 

.0822 

.0815 

.0317 

.0323 

.0821 

.0805 

.0315 

.0316 

.0284 

62,000  1 

.0820 

.0330 

.0320 

.0330 

.0828 

.0329 

.0331 

.0328 

.0815 

.0324 

.0325 

.0293 

63,000  , 

.0326 

.msst 

.0331 

.0839 

.0334 

.0838 

.0343 

.0340 

.0325 

.0835 

.0335 

.0803 

61.000  1 

.0336 

.0315 

.0341 

.0348 

.0344 

.0847 

.0860 

.0346 

.0334 

.0843 

.0313 

.0311 

65,000 

.0845 

.0355 

.0362 

.0356 

.0349 

.0354 

.0857 

.0352 

.0344 

.0852 

.0861 

.0319 

66,000 

.0852 

.0366 

.0368 

.0863 

.0358 

.0363 

.0865 

.0361 

.0358 

.0860 

.0860 

.0328 

67,000 

.0361 

.0373 

.0368 

.0379 

.0367 

.0371 

.0374 

.0371 

.0863 

.0369 

.0370 

.03:% 

68,000 

.0369 

.0880 

.0374 

.0384 

.0875 

.0380 

.0388 

.0378 

.0374 

.0884 

.0378 

.0316 

69.000 

.0380 

.0390 

.0881 

.0392 

.0383 

.0391 

.0392 

.0386 

.0380 

.0390 

.0386 

.0354 

70,000 

.0388 

.0400 

.0390 

.0399 

.0393 

.(MOO 

.0100 

.0392 

.0388 

.0400 

.0395 

.0363 

71,000 

.0396 

.0411 

.0400 

.0406 

.0404 

.0405 

.0409 

.0404 

.0396 

.0411 

.0404 

.0372 

72.000 

.0404 

.0418 

.0413 

.0416 

.0411 

.0414 

.0415 

.0414 

.0402 

.0419 

.0413 

.0881 

73,000 

.0415 

.0423 

.0421 

.0424 

.0420 

.0421 

.0124 

.0422 

.0411 

.0426 

.0421 

.0389 

74.000 

.0425 

.0430 

0430 

.0435 

.0425 

.0430 

.0430 

.0429 

.0420 

.0431 

.0429 

.0397 

75,000 

.0429 

.0439 

.0485 

.0443 

.0436 

.0436 

.0440 

.0438 

.0126 

.0438 

.0436 

.0404 

76,000 

.0136 

.0445 

.0444 

.0448 

.0443 

.0446 

.0449 

.0445 

.0431 

.0444 

.0448 

.0411 

77,000 

.0448 
.0455 

.0466 

.0450 

.0469 

.0454 

.0456 

.0455 

.0450 

.0442 

.0452 

.0452 

.0420 

78,000 

.0464 

.0457 

.0464 

.0158 

.0462 

.0466 

.0461 

.0458 

.0460 

.0460 

.0428 

79,000 

.0464 

.0470 

.0464 

.0474 

.0464 

.0466 

.0472 

.0469 

.0460 

.0468 

.0467 

.0435 

80.000 

.0175 

.0474 

.0478 

.0481 

.0470 

.0476 

.0480 

.0175 

.0466 

.0474 

.0474 

.0442 

81,000 

.0479 

.0484 

.0482 

.0487 

.0479 

.0487 

.0487 

.0481 

.0474 

.0480 

.0482 

.0450 

82,000 

.0484 

.0491 

.0490 

.0494 

.0488 

.0494 

.0494 

.0486 

.0480 

.0488 

.0489 

.0457 

t$3,000 

.0491 

.0497 

.0495 

.0500 

.0495 

.0500 

.0500 

.0495 

.0188 

.0495 

.0496 

.0464 

M,UOO 

.0493 

.0506 

.0603 

.0507 

.0500 

.0505 

.0607 

.0505 

.0497 

.0600 

.0603 

.0471 

85.000 

.0501 

.0513 

.0608 

.0513 

.0506 

.0612 

.0616 

.0610 

.0604 

.0606 

.0609 

.0477 

86,000 

.0612 

.0517 

.0614 

.0521 

.0614 

.0619 

.0621 

.0515 

.0610 

.0614 

.0516 

.0484 

87,000 

.0519 

.0526 

.0521 

.0530 

.0521 

.0527 

.0529 

.0624 

.0515 

.0620 

.0628 

.0491 

88,000 

.0526 

.0535 

.0631 

.0537 

.0628 

.0533 

.0588 

.0631 

.0525 

.0528 

.0581 

.0499 

89.000 

.0533 

.0540 

.0510 

.0543 

.0536 

.0539 

.0544 

.0686 

.0530 

.0586 

.0588 

.0506 

90,000 

.0542 

.0546 

.0546 

.0550 

.0648 

.0550 

.0560 

.0545 

.0685 

.0544 

.0546 

.0514 

<>1,000 

.0548 

.0555 

.0551 

.055rt 

.0550 

.0556 

.0664 

.0550 

.0540 

.0649 

.0561 

.0519 

92,000 

.0652 

.0660 

.0557 

.0564 

.0556 

.0563 

.0560 

.0556 

.0548 

.0554 

.0567 

.0625 

93,000 

.0557 

.0565 

.0664 

.0575 

.a562 

.0568 

.0565 

.a565 

.0555 

.0562 

.0564 

.0532 

94,000 

.0561 

.0674 

.0569 

.0580 

.a5C7 

.a573 

.0570 

.0571 

.0563 

.0609 

.0570 

.0588 

95,000 

.0571 

.a^si 

.0575 

.0581 

.0572 

.0581 

.0580 

.0576 

.0670 

.0674 

.0576 

.0644 

96.000 

.0577 

.0584 

.0584 

.0589 

.0581 

.0585 

.0587 

.0581 

.0580 

.0680 

.0583 

.0551 

97,000 

.0585 

.0590 

.0587 

.0594 

.0587 

.0594 

.0592 

.0588 

.0584 

.0686 

.0589 

.0557 

96,000 

.0588 

.0596 

.0593 

.0600 

.0692 

.0601 

.0597 

.0592 

.0589 

.0592 

.0594 

.0662 

99.000 

.0593 

.0602 

.0600 

.0606 

.0596 

.0608 

.0604 

.0597 

.0593 

.0597 

.0600 

.0568 

100,000 

.0599 

.0607 

.0607 

.0612 

.0602 

.0612 

.0609 

.0608 

.0598 

.0608 

.0606 

.0573 

BRICKS. 


COMPRESSION  TESTS  OF  WHOLE  AND  HALF  BRICKS, 

WITH  PLASTER  OF  PARIS,  CARDBOARD, 

AND  PINE- WOOD  CUSHIONS. 
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BRICK. 


These  bricks  were  submitted  for  test  by  the'  Engineer  Commissioner 
rf  the  District  of  Columbia. 

There  are  three  series  of  tests  each  made  on  whole  bricks  and  on 
half  bricks.  In  the  first  series  of  each  size  the  compressed  surfaces 
irere  faced  with  plaster  of  paris,  according  to  the  usual  methods 
employed  at  the  arsenal.  In  series  (a)  the  specimens  were  tested 
between  cardboard  cushions,  i"  total  thickness  on  each  side,  while  in 
series  (5)  pine-wood  cushions  were  used,  i"  thickness  on  each  side. 
The  cardboard  and  pine-wood  cushions  were  used  at  the  request  of 
:he  Engineer  Commissioner,  District  of  Columbia.  The  same  test 
lumber  is  used  in  the  tests  of  whole  bricks  of  a  given  manufacture, 
he  subletters  (a)  and  (5)  referring  to  the  tests  with  cardboard  and 
)ine-wood  cushions,  respectively. 

The  tests  of  the  half  bricks  are  designated  in  the  same  manner. 

The  average  strength  of  the  several  groups,  omitting  from  the  com- 
jarison  those  samples  of  whole  bricks  in  which  there  were  no  repre- 
lentatives  in  series  (b)  and  comparing  whole  and  half  bricks  of  the 
ame  manufacture,  are  a^  follows: 

HimmS  of  results. 


Te«ts  of  whole  bricks: 

Set  in  plaster 

Cardboard  cushions 
Pine- wood  cushions 

Tests  of  half  bricks: 

Set  in  plaster 

Cardboard  cushions 
Pine-wood  cushions 


Mean 

Relative 

strength. 

strength. 

9,060 

100 

7,880 

81 

5,480 

60 

5,640 

100 

4,430 

79 

4,540 

81 

Comparison  of  whole  bricks  with  half  bricks. 


Set  in  plaster 

Cardboard  cushions 
Pine-wood  cushions 


Whole  bricks. 


Mean 
strength. 


6,990 
6,160 
4,420 


Relative 
strength. 


100 
100 
100 


Half  bricks. 


Mean 
strength. 


5,640 
4,480 
4,540 


Relative 
strength. 


81 

72 

103 


An  examination  of  the  details  of  the  tests  shows  four  individual 
*uses  in  which  the  whole  bricks  between  cardboard  cushions  surpassed 
he  strength  of  bricks  of  the  same  manufacture  which  had  plastered 
urfaces.  Those  tested  between  pine-wood  cushions  in  every  case 
K^ere  found  below  the  corresponding  plastered  samples. 

The  half  bricks  with  plastered  surfaces  surpassed  individually  those 
tp!>ted  between  cardboard  cushions,  but  among  those  tested  between 
I'i.ie-wood  cushions  there  were  instances  of  higher  strength  in  the 
tatter  series. 

Taking  the  general  results,  the  superiority  of  the  plastered  speci- 
niens  as  a  whole  is  apparent. 


H.  Doc.  508 
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Common  Brick 
whole  bricks. 
Compressed  surfaces  faced  with  plaster  of  paris. 


No.  of 

No.  of 

Dimensions. 

Sectional 

First 

Ultimate  strength. 

test. 

brick. 

Height. 

Compressed  sur- 
face. 

area. 

crack. 

Total. 

Per 

eqaare 
inch. 

Inchet. 

Inches. 

Inches. 

So.  inches. 

Pounds. 

Poundf. 

Pound*. 

10318 

1 

2.50 

4. '22 

8.43 

35.  .57 

86,000 

186,900 

5,  ti->> 

10314 

7 

2.48 

4.12 

8.57 

35.31 

107,000 

257,200 

7,2>*' 

10315 

18 

2.33 

8.99 

8.47 

33.80 

269,000 

809.500 

9.  1-tO 

10816 

19 

2.27 

4.04 

8.19 

83.09 

442,000 

609,000 

18.401' 

10317 

22 

2.30 

4.02 

8.19 

32.92 

98,000 

446,100 

18,550 

10318 

25 

2.48 

4.11 

8.67 

35.63 

108,000 

234,800 

6,590 

10319 

28 

2.32 

4.09 

8.86 

34.19 

191,000 

861.500 

10. 570 

10320 

31 

2.66 

4.02 

8.51 

34.21 

216,000 

812,000 

9,120 

10321 

34 

2.41 

4.18 

8.48 

35.46 

143,000 

181,000 

5,li0 

10322 

37 

2.88 

4.00 

8.33 

38.32 

164,000 

282,500 

8,48C» 

10823 

48 

2.46 

4.12 

8.57 

35.31 

63,000 

224,600 

6,S60 

10824 

45 

2.41 

4.14 

8.57 

35.48 

96,000 

242,700 

6.840 

10325 

48 

2.48 

4.15 

8.59 

35.65 

175.000 

229,900 

6.450 

10326 

52 

2.36 

4.08 

8.50 

31.68 

•    142,000 

207,000 

5,970 

10327 

54 

2.60 

4.05 

8.49 

84.38 

144,000 

175,700 

5,110    ' 

10328 

57 

2.50 

4.16 

9.(M 

37.61 

282,000 

653,000 

17,860 

10329 

60 

2.46 

4.25 

8.92 

87.91 

138,000 

686.000 

18,100 

10380 

63 

2.49 

4,07 

8.70 

35.41 

185,000 

216, 100 

6,100 

10831 

69 

2.57 

4.10 

8.50 

34.85 

153,000 

180,600 

5.  IS) 

10882 

76 

2.58 

4.14 

8.58 

35. 52 

190,000 

259.900 

7.320 

10383 

81 

2.37 

4.20 

8.54 

a«>.87 

148,000 

219,800 

6. 130 

WHOLE   BRICKS.       SERIES  A. 


Bricks  placed  between  cushions  of  cardboard,  four  thicknesses  of 
^"  each. 
Total  thickness,  i"  on  each  side  of  the  brick. 


No.  of 

1 

No.  of 

Dimensions. 

Sectional 

First 

Ultimate  strength. 

test. 

brick. 

Height. 

Compre^ed  sur- 
face. 

area. 

crack. 

Total. 

Per 

square 

inch. 

Inches. 

Inc/ics. 

Inches. 

So.  inches. 

Poundt. 

Pounds. 

Pwndf. 

10313a 

2 

2.50 

4.27 

8.44 

86.04 

39,900 

109,100 

4,69l» 

10314a 

8 

2.42 

4.11 

8.54 

36.10 

77,800 

201.200 

5,730 

10315a 

14 

2.38 

4.03 

8.48 

34.17 

169, 100 

211,300 

6,1»« 

10316a 

20 

2.32 

4.04 

8.26 

88.37 

856,200 

894.300 

11.  S» 

10317a 

23 

2.34 

3.92 

8.84 

82.69 

82,100 

614,900 

15.750 

10318a 

26 

2.38 

4.05 

8.40 

84.02 

61,800 

210,100 

6.1« 

10319a 

29 

2.32 

8.99 

8.22 

82.80 

82,800 

257,200 

7,  MO 

10820a 

32 

2.56 

8.97 

8.68 

34.46 

94,600 

207,800 

6.020 

10321a 

86 

2.42 

4.16 

8.47 

86.24 

85,400 

177,900 

5,060 

10322a 

38 

2.21 

8.96 

8.19 

32.43 

4,200 

292,400 

9.020 

10323a 

44 

2.48 

4.19 

8.59 

35.99 

72,000 

169,300 

4,700 

10324a 

46 

2.50 

4.20 

8.65 

86.33 

93,000 

170,200 

4,6^0 

10325a 

49 

2.65 

4.06 

8.55 

34.71 

121,000 

197,900 

6,700 

10326a 

63 

2.36 

4.06 

8.46 

34.35 

4,500 

131,400 

s.tso 

10827a 

66 

2.60 

4.22 

8.55 

86.08 

91,000 

139,400 

8,«i0 

10328a 

58 

2.47 

4.27 

9.05 

88.64 

38,800 

443,200 

11,470 

10329a 

61 

2.46 

4.22 

8.92 

37.64 

181,600 

476,400 

12,660 

10330a 

64 

2.48 

4.11 

8.66 

36.59 

71,000 

193,800 

5,450 

10331a 

70 

2.62 

4.10 

8.47 

34.73 

4,000 

154,300 

4.440 

10832a 

76 

2.60 

4.10 

8.50 

34.85 

126,000 

263,800 

7,670 

10388a 

82 

2.36 

4.17 

8.47 

36.32 

3,000 

218,100 

6,170 

BRICKS. 
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WHOLE  BRICKS.      SERIES  B 


Bricks   placed  between  cushions    of  pine  wood  (clear  white-pine 
st<Kk)  i"  thick. 
Total  thickness,  i"  on  each  side  of  the  brick. 


'  No.  of 
I  test. 


lasisfr 

,  103146 
I  1031.56 
>  103166 
103176 
103186 
19)196 
108206 
108216 
103226 
103246 
103256 
103276 
103286 
103296 
103306 
103316 
103326 
103336 


No.  of 
brick. 


8 
9 
15 
21 
24 
27 
30 
83 
86 
39 
47 
50 
56 
59 
62 
65 
71 
77 
88 


Dimetisions. 


Height. 


Inches. 
2.50 
2.60 
2.88 
2.27 
2.81 
2.88 
2.85 
2.63 
2.48 
2.82 
2.40 
2.51 
2.40 
2.58 
2.45 
2.51 
2.49 
2.59 
2.87 


Compressed  siir- 


lace. 


Inches. 

Inches. 

4.26 

8.40 

4.26 

8.44 

4.02 

8.46 

4.05 

8.23 

8.97 

8.18 

8.99 

8.41 

4.02 

8.84 

4.12 

8.61 

4.15 

8.49 

4.06 

8.81 

4.09 

8.55 

4.07 

8.67 

4.06 

8.45 

4.10 

9.13 

4.23 

8.89 

4.18 

8.81 

4.00 

8.52 

4.17 

8.55 

4.22 

8.65 

Sectional 
area. 


So.  inches. 
35.78 
85.95 
84.01 
88.88 
32.47 
83.56 
88.58 
85.47 
85.28 
83.74 
84.97 
85.29 
84.31 
37.43 
87.60 
86.83 
34.08 
35.65 
86.08 


First 
crack. 


Pounds. 

81,000 

86,700 

108,000 

201,000 

198,000 

82,000 

52,000 

42,000 

45,600 

8,000 

81,000 

25,000 

69,000 

257,000 

90,800 

85,000 

28,500 

79,000 

17,000 


Ultimate  strength. 


Total. 


Pounds. 
102.100 
162,200 
227,300 
368,000 
381,900 
196,600 
191,000 
158,900 
166,100 
182,800 
117,800 
117,700 
141,800 
846,800 
288,800 
112,700 
188,200 
156,800 
125,600 


Per 
square 
•  Inch. 


Pounds. 
2,850 
4,510 
6,680 
11,040 
10,220 
5,860 
5,700 
4,480 
4,710 
5,400 
8,870 
8,840 
4,120 
9,270 
7,550 
8,060 
4,060 
4,400 
8,480 


HALF   BRICKS. 


Each  half  of  an  entire  brick  tested. 
Compressed  sux'faces  faced  with  plaster  of  paris. 


1 

Marks. 

•    • 

• 

Dimensions. 

Sectional 
area. 

First 
crack. 

Ultimate  strength. 

No.  of 
test. 

Height. 

Compressed  sur- 
face. 

Total. 

Per 

square 

inch. 

1 

10334 

1     10835 

1     10836 

10337 

,     10838 

•     10839 

1     10840 

10341 

10342 

10848 

10344 

10345 

10346 

10347 

4 
4 

10 
10 
16 
16 
40 
40 
66 
66 
72 
72 
78 
78 

Inches. 
2.52 
2.50 
2.42 
2.88 
2.39 
2.89 
2.86 
2.32 
2.53 
2.52 
2.46 
2.46 
2.60 
2.61 

Inches. 
4.25 
4.25 
4.15 
4.15 
4.15 
4.14 
4.12 
4.12 
4.17 
4.15 
4.09 
4.09 
4.16 
4.17 

Inches. 
4.14 
4.21 
4.84 
4.24 
4.20 
4.88 
4.16 
4.16 
4.80 
4.44 
4.21 
4.26 
4.2:) 
4.25 

So.  inches. 
17.60 
17.89 
18.01 
17.60 
17.48 
17.93 
17.14 
17.14 
17.98 
18.43 
17.22 
17.42 
17.60 
17.72 

Pounds. 
39,800 
48,500 
55,000 
86,000 
59,000 
82,000 
78,000 
68,000 
80,600 
49,900 
65,000 
84,000 
63,000 
59,000 

Potimls. 

83,400 

87,800 

111,800 

102,700 

119,600 

147,500 

101,800 

100,400 

85,900 

98,800 

85,600 

96,700 

86,200 

92,100 

Pounds. 
4,740 
4,880 
6,210 
5,840 
6,860 
8,280 
5,910 
5,860 
4,790 
5,090 
4,970 
5,490 
4,900 
5,200 
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BRICKS. 


HALF  BRICKS.      SERIES  A. 


Each  half  of  an  entire  brick  tested. 

Compressed  between  cushions  of  card  board. 

Total  thickness  of  card  board  each  side  of  the  brick,  i 


rr 


1 

No.  of 

Marks. 

Dimensions. 

Sectional 

First 

Ultimate 

strength. 

1 

test. 

Height. 

Compressed 
surface. 

area. 

crack. 

Total. 

Per 

1    sqnare 
1     inch. 

IncJics. 

Inches.      Inches. 

Sq.  inches. 

Pounds. 

Poiiyids. 

PoUTiff*. 

10334a 

5 

2.48 

4.26    1        3.77 

16.06 

34,200 

53,700 

3,  -im 

103S6a 

5 

2.50 

4.26    1        4.27 

18.19 

53,000 

76.800 

A/l.'O 

10336a 

11 

2.44 

4.10            4.22 

17.80 

80.000 

71,300 

4,IJ0 

10837a 

11 

2.42 

4.11 

4.81 

17.71 

22.300 

76.600 

4.:v5»J 

10838a 

17 

2.38 

4.03 

4.25 

17.13 

31,000 

lOe.lMO 

6. 2tX> 

10839a 

17 

2.87 

4.06 

4.19 

17.01 

66,800 

107,400 

6,310 

10340a 

41 

^       2.86 

3.96 

4.17 

16.61 

28,000 

87.200 

5.2* 

10341a 

41 

2.87 

3.98 

4.07 

16.20 

35,200 

92.800 

5.730 

10342a 

67 

2.49 

4.06    1        4.31 

17.60 

■  46.000 

70.100 

4.010 

10343a 

67 

2.46 

4.09    '        4.39 

17.96 

41,500 

67,800 

3.7H) 

10344a 

73 

2.58 

4.19 

4.29 

17.98 

56,800 

66,900 

3.7'i«J 

10346a 

73 

2.60 

4.18 

4.34 

18.14 

64,000 

77,800 

-i.-jyi' 

10346a 

79 

2.58 

4.29 

4.28 

18.36 

40.000 

68,100 

8,l«>i 

10347a 

79 

2.57 

4. -29 

4.32 

18.68 

23,000 

65,800 

3.520 

HALF  I 

(RICKS. 

SERIES 

B. 

Each  half  of  an  entire  brick  tested. 
Compressed  between  cushions  of  pine  wood. 
Total  thickness  of  wood  each  side  of  the  brick,  i". 


No.  of 
test. 

Marks. 

Dimensions. 

Sectional 
area. 

Firtt 
crack. 

1 
Ultimate  strength.  , 

1 

Height. 

Comprejwed 
surface. 

Total. 

Per 

sqtt&re 

inch. 

103346 
108866 
103866 
108376 
103386 
103396 
103406 
103416 
103426 
103436 
103446 
103456 
103466 
103476 

6 
6 
12 
12 
18 
18 
42 
42 
68 
68 
74 
74 
80 
80 

Inches. 
2.39 
2.43 
2.44 
2.41 
2.42 
2.42 
2.29 
2.30 
2.53 
2.50 
2.56 
2.52 
2.66 
2.65 

Inches. 
•4.09 
4.12 
4.15 
4.14 
4.18 
4.21 
4.09 
4.10 
4.16 
4.12 
3.98 
3.99 
4.26 
4.25 

Inches. 
4.34 
3.77 
4.19 
4.36 
4.30 
4.86 
4.21 
4.10 
4.26 
4.82 
4.20 
4.22 
4.32 
4.29 

Sq.  inches. 
17.76 
16.63 
17.89 
18.06 
17.97 
18.81 
17.22 
16.81 
17.72 
17.80 
16.72 
16.84 
18.40 
18.23 

Pounds. 
11,200 
84,200 
18,000 
48,000 
40,000 
1       20,000 
60,000 
91,500 
63,000 
66,000 
64.800 
87,500 
11,000 
51,000 

Pounds. 
64.200 
68,000 
66,500 
68,600 

118,000 
86,100 
94,800 

103.100 
77.800 
84,S00 
96,300 
96.600 
49,400 
63,400 

PouniU, 

3.6E» 

3.410  , 

S.250 

8,SO0 

6,'S)  ■ 

4.650 

6,51U 

6,1» 

4.3S0 

4.760 

5.700  1 

2.6*  . 
3.4a) 

y 

J 
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The  following  data  were  furnished  by  the  Engineer  Commissioner, 
Mstrict  of  Columbia. 

Bricks  of  the  same  kind  and  manufacture  are  tabulated  in  groups, 
eparated  from  the  others  by  an  intervening  space. 


So.  of 
brick. 

Kind. 

1 

Method  of  manufacture. 

1 

1 

Color. 

Water 
absorbed 

In  24 
liours  by 

weight. 

1 
2 
3 
4 
5 
6 

7 

8 

9 

10 

U 

12 

13 
14 
15 
16 
17 
18 

19 

20 
21 

22 
23 
24 

25 

Paying ... 

do 

do .... 

1 

Machine;  stiff  mud;  re-pressed;  end  cut... 
do 

Medium  red 

Per  cent. 
13.8 
13.7 
14.1 
18.1 
14.0 
10.1 

11.1 
9.G 
14.1 
10.5 
11.0 
10.9 

7.1 
8.6 
9.1 

11.7 
8.9 

11.3 

5.8 

5.9 
6.2 

0.6 
0.3 
0.18 

13.3 

10.6 

7.9 

9.5 

do 

do 

do 

.....do .... 

do 

do  — 

do .... 

do 

do 

do 

....  .do . . .. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 1 

do 

do 

do 

do 

do 

....  .do . . .. 

do 

do 

do 

do 

do.... 

Machine;  stiff  mud;  side  cut 

Darker  than  average. 
Medium  red 

do 

do 

do 

do.... 

do 

do 

do.... 

do 

do 

do .... 

do 

do 

Building  . 
.....  do .... 

Machine;  semidry 

Buff,  with  light  and 
dark  brown  specks. 
do 

do 

.....do .... 

do 

do 

....  .do .... 
....  .do.... 

Machine;  stiff  mud;  side  cut 

Drab  (no  speckles) . . . 
do 

do 

.....  do .... 

do 

do 

do 

Medium  red 

26 

do .... 

do 

do 

•27 

do.... 

do 

do 

do 

•JS 

do 

2'J 

do 

do 

7.4    , 

3J 

do 

6.3    ' 

31 

di) 

do 

do 

do.... 

do 

do 

do  

1 
S.  I 

:y 

do 

do/ 

7.9 

33 

do 

do 

8.5    1 

31 

do 

11.0    ' 

3:» 

do 

do 

10.4 

36 

do 

10.0    , 

1 

;^7 

do 

do 

1 
7.2 

rs 

do 

do 

5.8 
6.4 
9.4 
6.3 
fi.4 

10.0 

9.8 

10.9 

13.7 

9.6 

7.7 
7.6 
8.4 

9.1 
8.9 
8.4 

11.1 

■.v,i 

do 

do 

1         ID 

do  .... 

::::.do:::::. :::::::::::::::::::::::::::::::: 

do 

'         '.1 

do 

do 

42 

do .... 

do 

do 

1 
1 

43 

44 

4o 
46 
47 

48 
49 
60 

do 

....  .do .... 

Machine;  semidry;  re-pressed 

do 

With      numerous 
streaksand  blotches. 
do 

5*ewer  .... 

do 

do 

do 

do 

1. . . .  .do  .... 

do ' 

do 

' do.... 

Hand:  soft  mud 

Darker  than  average . 
do 

i.....do .... 

do 

do 

51 

.    .do .... 

do 

do •.... 

52 
53 

54 

do 

....  .do .... 

do 

do 

do.... 

Machine;  semidry;  re-pressed ' 

1 

Medium  red 
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No.  Of 
brick. 

Kind. 

Method  of  manufftctare. 

Color. 

Water 
absorbed 

In  24 
honrs  by 

weight. 

55 
56 

57 

58 
59 

60 
61 
62 

68 
64 
65 
66 
67 
68 

69 
70 
71 
72 
73 
74 

75 
76 
77 
78 
79 
80 

81 
82 
88 

Sewer 

do .... 

Machine:  semidry:  re-preteed 

Med'Tim  rpd 

Per  rmt. 
12.9 

do 

do 

10.5 

Vitrified 
sewer. 

do .... 

do  — 

do 

do .... 

do 

Common  .. 

do.... 

do.... 

do . ... 

do 

do 

Sewer 

do 

do.... 

do .... 

do 

do.... 

....  .do . ... 

Machine 

Light    brovm.    dark 

speckles. 
do 

1.2 

do 

O.-J-S 

do 

do 

0.64 

do 

Buff 

1.2 

do 

do 

2.4 

do 

do 

i.a3 

Machine:  soft  mud 

Medf  nm  refl 

9.1 

do 

do 

9.3 

do 

do 

10.4 

do 

do 

10.7 

...:.do: :::::::::.::::::.:.:.:::::: 

do 

9.5 

do 

do 

10.2 

Machine:  semldrv:  re-pressed 

do 

11.8 

do 

do 

12.9 

do 

do 

10.4 

do 

do 

10.7 

do 

do 

9.8 

do 

do 

do 

7.6 

do 

9.6 

do .... 

:::::do:::::::::::::::::::::::::::::::::::;:: 

do 

9.0 

do .... 

do 

do ' 

11.6 

do .... 

do 

do 

10.4 

do . ... 

do 

do 

lighter  than  average. 

Reddish    brown    on  ' 
>   exterior  and  cherry  i* 
red  inside. 

1 

13.4 

... .  .do . . . . 

do 

13.1 

do  — 

do.... 

Machine;  stiff  mud;  side  cut 

do 

f      8.0 
6.5     i 

do.,.. 

do 

7.1     , 

*•                1 

CEMENT. 
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CEMENT. 

Investigative  work  has  been  conducted  with  different  brands  of 
eements  under  the  following  heads: 

Chemical  analyses  of  composition  of  the  material  and  cement  rock. 

Fineness  of  grinding. 

Specific  gravity. 

Determination  of  water  and  carbon  dioxide  in  the  material  after 
hydration. 

Kate  of  setting. 

Temperature  acquired  during  setting. 

Retarded  sets. 

Behavior  during  mixing  of  material  with  and  without  a  *'restrainer." 

Absorption  of  water  by  grout  mixtures  and  compressive  tests. 

Loss  in  weight  of  grouts  set  in  air. 

Material  which  set  in  air  at  different  temperatures. 

Strength  after  exposure  to  higher  temperatures. 

Tests  on  tensile  and  compressive  strength. 

The  following  brands  were  used  in  these  tests: 


Brand. 


Alpha 

Atlas 

Lehigh 

Star 

Storm  King 

Whitehall 

Alaen 

Dyckerhoff 

JoaM>n 

Steel 

Cathedral 

snica 

Akron  Star 

Austin 

Bonneville  Improved  . . 

Hoffman 

Mankato 

Newark  and  Rosendale 

Norton 

Obelisk 

Potomac 


Class. 


Portland 

do i 

do 

do 

do 

do 

do 

do 

do 

Slag 

Portland  and  sand  composite 

Portland  and  limestone  composite 

Natural 

do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Location  of  works. 


Easton,  Pa. 
Northampton,  Pa. 
West  Coplay,  Pa. 
Siegfried,  Pa. 
Akron,  N.  Y. 
Ceraenton,  Pa. 
Germany. 

Do. 
Belgium. 
Chicago,  111. 
New  York. 

Do. 
Akron,  N.  Y. 
Mankato,  Mtnn. 
Siegirled,  Pa. 
Rosendale,  N.  Y. 
Mankato,  Minn. 
Whiteport.  N.  Y. 
Binnewater,  N.  Y. 
Akron,  N.  Y. 
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CHEMICAL  ANALYSES  OF  CEMENTS. 


• 

Ox- 

Brand. 

Class. 

Silica. 

Oxide 

of 
ifon. 

Alum- 
ina. 

Lime. 

Mag- 
nesia. 

ides  of 
sodi- 
um 
and 
potaA- 
sium. 

Sul- 
phur 

tri- 
oxlde. 

Man-  I    c-ar^ 
ga-         b*»ti 
nous         di- 
oxide. o3citi< 

• 

Alpha 

Portland 

do 

20.60 
18.32 

2.91 
3.36 

n.20 

11.22 

69.00 
60.00 

8.25 
3.78 

1.40 
1.40 

0.38      l..>4 

Atlaa 

!.•>:: 

Krause 

do 

20.76 

1.76 

6.68 

62.00 

4.63 

1.21 

-i.sa 

Lehigh 

do 

23.84 

1.30 

8.12 

61.58 

2.48 

1.60 

l.D^ 

Star,  earlier  man- 

 do 

22.00 

2.76 

9.67 

57.00 

8.42 



2.07 

.45     2.es 

ufacture. 

Star,  with  plaster. 

do 

22.00 

2.60 

9.00 

69.90 

3.60 

1.96 

-73 

Star,    without 

do 

22.46 

2.63 

9.27 

60.27 

3.69    

.60 

1.00 

plaster. 

Storm  King 

do 

22.94 

2.90 

6.80 

48.74 

20.72 

2.83 

,   l.CO 

Whitehall 

do 

20.30 

2.95 

10.87 

62.15 

2.61 

....... 

1.10 

T.I 

.......         .  ±— 

Alsen 

do 

20.42 

2.10 

ILOO 

57.60 

2.63 

2.26 

4.1V 

Dyckerhoff 

do 

20.04 

3.95 

7.48 

68.02 

1.-23 

1.62 

'S.*Xt 

Germania 

JosBon 

do 

do 

22.64 
22.92 

2.68 
2.46 

7.92 
7.98 

62.36 
63.39 

1.15 

...'  3.3.*> 

Trace. 

1.28 

i.yr 

Steel 

Cathedral 

Slag 

80.98 
57.76 

Trace. 
.98 

14.82 
8.60 

43.00 
34.13 

4.16  1 

1.04  , 

S.44 
1.00 

S.60 

l-4'J 

Portland  com- 

posite. 

1 

[ 

Silica 

do 

28.10 
20.40 

.92 
2.66 

4.74 
6.22 

41.77 
40.64 

9.85    

25.80   

.66 
2.91 

19.00    ' 

Akron  Star 

Natural 

1.4T 

Austin 

do 

19.02 
30.40 

1.24 
2.60 

8.96 
10.36 

41.18 
62.12 

26.58  , 

.21  1 

1.27 
1.24 

,  l.T-'i 

Bonneville    Im- 

 do 

3.C7 

proved. 

Hoffman 

do 

25.00 
27.70 
28.71 

2.27 
L86 
3.60 

8.93 
7.06 
5.88 

39.30 
37.00 
27.00 

16.18       4-26 

L40 
1.23 
1.30 

2.66 

Mankato 

do 

22.63 
90.00 

:  2,46 

Newark  and  Roe- 

do 

'  3.52 

endale. 

1 

Norton 

do 

26.66 
28.70 
32.00 

3.02 
3.30 
2.70 

n.48 

16.70 

8.79 

88.33 
37.00 
33.89 

16.41    

15.30  1 

18.10  ' 

1.85 
1.98 
1.31 

2.75 

Obelisk 

do 

1  2.00 

Potomac 

do 

S-'JO 

1 

1  ^- 

1 

CHEMICAL  ANALYSES  OF  CEMENT  ROCK. 


Description. 


Cement  rock,  used  by  Bonneville  Port- 
land Cement  Co 

Limestone,  used  by  Bonneville  Port- 
land Cement  Co 

Dark  cement  rock,  used  by  Newark 
and  Rosendale  Lime  and  Cement  Co. 


Silica. 


23.20 

1.08 

22.69 


Oxide 

Alu- 

Ot 

iron. 

mina. 

2.00 

6.62 

.27 

3.28 

5.52 

Lime. 


Majr- 
nesia. 


tri-    •  ^^%  \  dlox- 
oxlde.l  ^**^'' I    ide 


7.20 


13.63    1S.« 
2.38    40.88 


25.70 


FINENESS  OF  GRINDING. 

The  fineness  of  the  cements  was  determined  by  the  usual  method  of 
sifting  and  by  means  of  a  winnowing  device.  The  sieves  employed 
included  an  oi*dinary  nest  of  laboratory  sieves,  fine  wire  cloth,  and  silk 
bolting  cloth;  also  a  special  brass  wire  cloth  sieve,  electroplated  to 
reduce  the  size  of  the  meshes.  The  number  of  meshes  per  square  inch 
and  their  sizes  are  shown  in  the  following  table: 


CEMENT, 
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SIEVES. 


Meshes. 


Description. 


Number  of.    P«^„X"= 


Size. 


Laboratory  nest. 


Brus  wire 


Bolting  cloth,  No.  20 

Brass  -vrlre,  electroplHtcd 


a  40 

a60 

am 

a  100 

96x100 

112  X  118 

156  X  170 

188x198 

174  X  182 


al,600 

as,  600 

a  6, 400 

a  10, 000 

9,800 

18,216 

26.850 

87,224 

81,668 


Maximum.  Minimum. 


Inch. 
.0162 
.0148 
.0090 
.0079 
.0058 
.0051 
.0087 
.0081 
.0027 

ft. 0020 


Inch. 
.0132 
.0078 
.0057 
.0056 
0057 
.0050 
.0084 
.0028 
.0025 


a  Nominal. 


<>  About. 


The  188  X  198  brass  wire  cloth  and  the  No.  20  bolting  cloth  were 
each  commercially  i-ated  as  No.  200  sieves.  The  openings  in  the  bolt- 
ing cloth  were  smaller  than  those  of  the  wire  sieve,  notwithstanding 
the  lesser  number  of  meshes  per  square  inch,  due  to  the  diflFerence  in 
the  diameter  of  the  wire  and  the  size  of  the  silk  threads,  modified  by 
the  manner  in  which  the  bolting  cloth  is  woven  to  maintain  meshes  of 
unifonii  size  throughout  the  fabric.  In  order  to  obtain  a  finer  sieve  a 
brass  wire  cloth  was  electroplated,  increasing  the  size  of  the  wires  and 
diminishing  the  openings.  In  this  manner  meshes  were  obtained  which 
measured  about  '*.002  and  less  in  diameter.  It  was  ver}'-  slow  work 
using  the  plated  sieve  and  the  practical  limit  of  fineness  is  found  in  the 
Xo.  20  bolting  cloth.  Finer  material  was  separated  by  the  use  of  a 
winnowing  device  in  which  an  air  blast  was  directed  against  the  cement 
as  it  fell  from  the  No.  20  bolting  cloth,  collecting  the.  material  which 
settled  in  a  trough  at  different  distances  from  the  sieve.  The  sieve  was 
attached  to  a  clapper  which  was  adjusted  in  front  of  a  toothed  wheel, 
and  upon  rotating  the  latter  a  very  energetic  shaking  took  place.  The 
approximate  sizes  of  the  coarser  grains  thus  sorted,  measured  by 
means  of  a  microscope,  using  polished  sections  of  tensile  briquettes, 
are  given  below: 


Grade. 


Diameter  of  grains. 


Maximum.    Average. 


Inch. 

0 .0026 

i. land  A I  .0021 

B I  ,0017 

CandD i         .0013 

E 0008 


Inch. 
.0013 
.0010 
.0008 
.0004 
.0002 


Finer  grains  were  carried  down  with  the  coarser  parts  in  each  grade, 
mea.suring  ".0001  and  less  in  diameter.  The  largest  part  of  the  win- 
nowed material  was  collected  in  grades  O,  i  A,  and  A,  which  comprised 
90  per  cent  of  that  which  passed  through  the  sieve,  6  per  cent  was  in 
grade  B,  less  than  2  per  cent  in  grade  C,  and  less  than  1  per  cent  each 
IB  D  and  E.     The  separation  into  different  sized  grains  was  generally 


476 


CEMENT. 


more  efficiently  accomplished  with  the  Portlands  than  with  the  natuni 
cements.  With  the  latter  class  there  was  a  greater  tendency  in  thi 
finer  particles  to  adhere  to  the  coarser  grains  and  to  be  carried  do^wj 
with  them. 

The  relative  proportions  of  grains  of  different  sizes  found  upoi 
sifting  were  as  folio w^s: 


Brand. 

ClajBs. 

Size  of  grail 

11. 

.0027 

>.0O58 

.0050    ,      .0034 

<.arJ7 

Atlas 

Portland 

Percent. 
11.2 
12.9 
19.3 
2.8 
14.1 
33.6 
12.5 

Per  cetU.  ',  Per  cad. 
3.8             9.1 
4.7            10.4 
6.7              7.9 

1 

Per  cent. 

6.6 

.  11.4 

8.2 

9.1 

12.5 

23.8 

17.5 

Prr  o^b/. 
69.3 

Star 

do 

60.6 

Alsen 

do 

.^.9 

Steel  

Slag 

*Oi,l 

Hoffman 

Natural 

1.9             6.4 

1 

&S.1 

Mankato 

do 

42.6 

Norton 

do.       ...  

1 

70 

1 

Chemical  analyses  were  made  on  sifted  and  winnowed  matmiii. 
Some  earlier  analyses  showed  differences  in  the  composition  of  the 

§  rains  of  different  sizes  from  one  brand  of  cement  then  examined, 
ubsequently  there  were  67  complete  analyses  made  on  different  sized 
grains  from  seven  brands,  the  results  of  which  showed  substantially 
ttie  same  composition  which  was  found  in  the  material  taken  from  the 
barrels.  In  this  series  of  determinations  5  Portland  cements  were 
used.  1  slag  cement,  and  1  natural  cement. 

SPECIFIC  GRAVITY. 

The  specific  giuvity  determinations  of  loose  material  were  made 
with  a  Schumann  volumeter,  in  which  the  displacement  of  a  quantity 
of  liquid  shows  the  volume  of  the  cement,  benzine  being  the  liquid 
used.  The  specific  gravity  of  hydrated  material  in  the  cake  was  deter- 
mined by  means  of  a  chemical  balance,  weighing  the  material  in  air 
and  in  water.  Account  was  taken  of  the  water  absorbed  when  the 
cement  was  immersed,  thus  making  the  necessary  correction  for  voids. 
The  results  on  the  loose  material  taken  from  the  barrels  were  as  follov,  -: 


Brand. 


Alpha 
Atlas . 
Star  .. 


storm  King 
Whitehall.. 

Alsen 

Dyckerhoff. 

Josson 

Steel  

Cathedral .. 


Silica. 


Austin 

Bonneville  Improved .. 

Hoffman 

Mankato 

Newark  and  Rosendale 

Norton 

Obelisk 

Potomac 


Class. 


Portland 
....do... 

do... 

do... 

....do... 


.do 
.do 
.do 
.do 
.do 


Slag 

Portland— sand 
composite. 

Portland — lime- 
stone composite. 

Natural 


.do 
.do 
.do 
.do 
.do 
.do 
.do 


Specific 
gravity. 


3.11 
8.09 
3.10 
3.12 
3.13 

3.07 
3.13 
3.06 
3.11 
3.04 
2. 74 
2.83 

2.87 

3.15 

3.06 
2.93 
3.06 
3.03 
3.12 
2.W 


Remarks. 


Earlier  lot. 

With  plaster,  38  days  after  grinding:. 
Without  plaster,  38  days  after  grind- 
ing. 

14  days  after  grinding. 


12  days  after  grinding. 
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The  specific  gravity  of  loose  material  which  was  spread  out  in  layers 
1  inch  tnick  and  exposed  to  the  air  in  a  dry,  cool  storehouse,  was  found 
as  shown  in  the  next  table. 


1 

Brand. 

1 

1 

Class. 

Specific 
gravity. 

Remarks. 

Star,  with  plaster 

Star,  without  plaster 

Portland 

3.09 
3.08 
3.06 
3.04 
3.09 
3.09 
3.03 
3.W 
2.82 
2.75 

After  14  days'  exposure  to  the  air. 
After  28  days'  exposure  to  the  air. 
After  14  days*  exposure  to  the  air. 
After  28  days'  exposure  to  the  air. 
After  14  days'  exposure  to  the  air. 
After  28  days'  exposure  to  the  air. 
After  14  days'  exposures  to  the  air. 
After  28  days'  exposure  to  the  air. 
From  a  barrel  about  10  years'  old. 
Do. 

do •.... 

do 

Whitehall 

do 

do 

Newark  and  Rosendale . 
Norton 

do 

Natural 

do 

do 

Not  known 

do 

After  heating  the  material  to  110^  C.  and  to  redness  the  results 
were  as  follows: 

SPECIFIC  GRAVITY  AND  LOSS  IN  WEIGHT  UPON  HEATING. 


i 
1 

1 

[ 
1 

1 

1 

1 

1 

I 

1 

Brand. 

Specific  gravity. 

Loss  in  weight. 

Remarks. 

Original 
condi- 
tion. 

After 
heating 
to  110°  C. 

3.13 

3.09 
3.07 
3.16 

3.09 
3.04 

After 
heating 
to  red- 
ness. 

Upon 
heating 
to  110°  C. 

Upon 
heating 
to  red- 
ness 
from 
110°  C. 

Star,  with  plaster . . 

Star,  without  plas- 
ter. 

AVhitehall 

3.12 

3.09 
3.06 
3.13 

3.06 
3.04 
3.13 
3.09 

3.15 

3.18 
3.16 
3.17 

3,18 
3.15 
3.15 
3.19 
3.23 
2.91 
3.00 
3.16 

8.15 
3.14 
3.03 

Per  eeni. 
0.14 

0.19 
0.52 
0.20 

0.22 
0.45 

Per  cent. 
0.61 

2.11 
2.06 
0.80 

L96 
1.74 
0.59 
1.85 
2.25 
2.53 
22.24 
4.58 

6.86 

7.20 

a  9. 10 

a  10. 60 

Fresh  material  from 

barrel. 
Exposed  to  air  14  days. 
Exposed  toair28days. 
Fresh  material  from 

barrel. 
Exposed  to  air  14  days. 
Exposed  toair2»diiys. 
Fresh  material. 
Exposed  toairl4days. 
Exposed  toair28da}'8. 
From  barrel. 
Do. 
Do. 

Exposed  to  air  14  days. 
Exposed  toair28days. 
About  10  years  old. 
Do. 

Cathedral 

3.08 
3.09 
2.84 
2.89 

0.30 

2.83 
2.87 
3.06 

3.03 

0.15 
0.13 
0. 

.20 

Silica 

Newark   and    Ro- 

sendaleT 

3.04 
3.04 

Norton 

2.82' 
2.75 

Unknown 

. 

3.07 

* 

a  Total  loss  in  heating  from  atmospheric  temperature. 

From  the  above  it  appears  that  drying  at  110°  C.  does  not  materiallj^ 
change  the  specific  gravity  of  the  material,  but  heating  to  redness 
restores  the  cement  to  its  primitive  value  as  it  came  from  the  barrel, 
or  raised  it  above  the  value  found  in  the  first  determination.  The 
losses  in  weight  upon  heating  are  shown  in  the  above  table,  and  it  will 
be  seen  that  the  most  marked  changes  in  specific  gravity  are  accom- 
panied by  coiTesponding  losses  in  weight.  The  large  loss  in  weight 
upon  heating  the  Silica  cement  to  redness  is  attributed  to  the  presence 
of  crushed  limestone,  which  the  manufacturers  state  formea  60  per 
cent  of  this  product. 

Determinations  were  made  on  material  which  had  been  mixed  with 
water,  set  different  intervals  in  air  or  in  water,  and  reground  to  pass 
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a  No.  40  sieve.    The  following  table  shows  i*esults  of  this  kind,  includ 
ing  also  a  statement  of  the  losses  in  weights: 

SPECIFIC  GRAVITY  DETERMINATIONS  ON  MATERIAL  WHICH   HAD  BEEN   MIXED  WITl 

WATER  AND  THEN  REGROUND. 


Brand. 

Specific  gravity. 

LoBB  in  weight. 

Original 
condi- 
tion. 

After 
heating 
to  110°  C. 

After 
heating 

to 
redneas. 

Upon 
Upon      heating 
heating     to  red- 
tollO«»C.  nessfrom 
1   110°  C. 
1 

Remarks. 

1 

1 

» 

Stiir.  with  Dlaster.. 

2.47 

2.67 
2.34 
2.59 
2.40 

2.58 
2.27 
2.56 
2.47 
2.68 
2.38 
2.63 
2.62 
2.86 
2.27 

2.29 

2.80 

2.87 
2.65 
2.86 

3.21 

3.17 

3.14 

3.14 

"3.17 

3.18 
3.14 
3.14 
3.20 
3.22 
3.23 
3.28 
3.21 
8.18 
3.21 

3.20 

3.21 

8.16 
3.14 

Per  cent. 
10.21 

6.76 

9.20 

4.92 

14.33 

7.89 

12.88 

4.52 

Per  cent. 
11.10 

8.43 
11.92 

8.14 
12.35 

9.65 
13.20 
10.60 
11.38 

8.40 
13.45 

8.90 

8.47 
11.34 
14.79 

15.58 

10.65 

10.21 
15.01 
11.85 

1 

Set  1  day  in  air,  6  day> 

in  water.                      i 
Set  7  days  in  air. . 
Set  28  days  in  water.      1 
Set  28  days  in  air. 
Set  1  day  in  air.  6  daxs 

Star,  without  plas- 
ter. 

Whitehall 

in  water. 
Set  7  days  in  air. 
Set  28  days  in  water. 
Set  28  days  in  air. 
Set  7  days  In  water. 

Newark  and  Ro- 
sendale. 

i 

4.68 

Set  9  davs  in  air. 

Set  28  days  in  water. 
Set  28  days  in  air. 
Set  24  hours  in  air. 
4  hours  retarded. 
24  hours  re-1  u^-«>,,„  ^ 
tarded.      ««K«>"°a 

146     hours     *^i^ 
retarded.]  ^"P«^ 
Set  7  days  in  water. 

Set  7  days  in  air. 

2.55 
2.35 
2.25 

2.27 

8.71 

9.10 

12.57 

12.82 

2.58 

Set  28  days  in  water.     , 

3.18 

Set  28  days  in  air.         ' 

The  number  of  hours  retarded  in  the  column  of  remarks  opposite 
the  last  three  samples  of  Whitehall  cement  refers  to  the  interval  of 
time  after  first  mixing  with  water  before  the  material  was  put  into 
cubical  molds.  The  cement  was  reground  and  retempered  with  water 
in  the  last  two.  When  30  days  old  compression  tests  were  made  of 
the  cubes,  fragments  of  which  were  again  ground  and  the  determina- 
tions as  above  followed  on  specific  gravity  and  losses  in  weight  due  to 
heating. 

Results  on  reground  material  from  tensile  briquettes,  those  which 
set  in  air  and  those  which  set  in  water,  are  found  in  the  tables  which 
come  next,  to  which  is  added  a  table  showing  the  comparative  values 
thus  obtained. 
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SPECIFIC  GRAVITY  DETERMINATIONS  ON  REGROUND  MATERIAL  FROM  TENSILE 

BRIQUETTES.  WHICH  WERE  SET  IN  AIR. 


Bx&nd. 


Specific  gravity. 


Original 

After 

condi- 

heating 
toliooc. 

tiOD. 

Alpha 

Atlaa 

Star 

Storm  Kizig- 

Alsen 

Dyckerhofl 

Steel 

Bonneville       Im 

proved 

Hoffnuui 

Norton 


2.67 
2.66 
2.61 
2.78 
2.60 
2.72 
2.42 

2.60 
2.75 
2.69 


2.70 
2.68 
2.71 
2.87 
2.68 
2.75 
2.51 

2.61 
2.77 
2.80 


After 
heating 
to  red- 
ness. 


Loss  in  weight. 


Upon 
heating 


Upon 

heating 

tored- 


to  110°  C.  nesBffrom 
I   UQPC. 


Per  cent. 

3.11 

8.8 

3.17 

4.4 

8.14 

8.8 

3.16 

2.8 

3.10 

4.0 

8.18 

2.9 

2.98 

2.9 

8.05 

2.6 

8.13 

5.8 

3.11 

2.1 

Percent. 
6.9 
6.9 
7.3 
6.5 
7.7 
6.5 
6.7 

13.0 
4.5 
9.6 


RemarkB. 


SPECiyiC  GRAVITY  DETERMINATIONS  ON  REGROUND  MATERIAL  FROM  TENSILE 

BRIQUETTES,  WHICH  WERE  SET  IN  WATER. 


\ 

Specific  gravity. 

Loss  in  weight. 

Remarks. 

1 

1 

Brand. 

Original      After 
condi-   !  heating 
tlon.      to  110°  C. 

After 
heating 
to  red- 
ness. 

Upon 
heating 
to  110°  C. 

Upon 
heating 
to  red- 
ness, from 
110°  C. 

Alpha 

2.52 
2.55 
2.58 
2.69 
2.49 
2.68 
2.40 

2.60 
2.62 

2.72 
2.64 
2.68 
2.80 
2.54 
2.72 
2.47 

2.65 
2.66 
2.73 

3.09 
3.06 
8.09 
8.17 
8.06 
8.14 
2.94 

8.00 
8.1Q 
3.13 

PercciU. 
5.5 
6.5 
4.8 
3.1 
4.9 
4.0 
5.1 

3.5 
8.3 
3.8 

Percent. 
8.2 
5.9 
8.0 
7.8 
8.9 
6.9 
7.4 

12.0 
11.8 

n.8 

Atfaa 

Star 

;   storm  King 

'    Alsen 

1   Dyckerhofl 

Steel 

{   Bonneville       Im- 
.  proved 

1    Hoffman 

Norton 

2.58 

COMPARISON  OP  SPECIFIC  GRAVITY  DETERMINATIONS  ON  REGROUND  MATERIAL  FROM 

TENSILE  BRIQUETTES.  SET  IN  AIR  AND  SET  IN  WATER. 


Specific  gravity. 


Brand. 


Alpha 

Atlas 

Star 

Storm  King 

AUen 

Dyckerhofl 

Steel 

Bonneville  Improved 

Hoffman 

Norton 

Obelisk 

Means  of  determinations 


Set  in  air. 


2.67 
2.66 
2.61 
2.78 
2.60 
2.72 
2.42 
2.60 
2.75 
2.69 
2.75 


2.66 


Set  in 
water. 


2.52 
2.56 
2.58 
2.69 
2.49 
2.68 
2.40 
2.60 
2.62 
2.58 
2.76 


2. 59 


Excess  of 
specimen 
set  in  air. 


0.16 
.11 
.08 
.09 
.11 
.04 
.02 

0. 
.18 
.09 
-.01 


.07 


Specific 
gravity, 
original 
material 
from 
barrel. 


8.11 
3.09 
3.10 
8.07 
8.08 
8.11 
2.74 
2.85 
3.06 
3.08 
3.12 


8.08 
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In  the  table  which  next  follows  the  material  on  which  the  deteniiin 
tions  were  made  was  taken  from  a  series  of  tests  on  the  influeniH' 
exposure  to  different  temperatures  while  setting.  The  cubes  ^vh it 
set  at  the  temperatures  tabulated  at  36°  F.  and  0°  F.  were  kept  in 
cold-stoi'age  warehouse  during  the  period  of  three  months,  the  tin 
intervening  between  the  mixing  with  water  and  when  the  sampler  wo 
tested.  The  specific  gravity  determinations  followed  soon  after  tl 
tests  for  strength  were  completed. 

SPECIFIC  GRAVITY  DETERMINATIONS  ON  REGROUND  MATERIAL  FROM  2"  CUBES  SKT  1 
AIR,  WmCH  WERE  EXPOSED  TO  DIFFERENT  TEMPERATURES  WHILE  SETTING. 

[Dried  at  110°  C.  before  making  the  determinations.] 


Temperatures  while  settln.?. 


Brand. 


Star 

Storm  King 

Alsen 

JoHsnon 

Steel 

Au«!tin 

Bonneville  Improved 

Hoffman 

Norton 

Obelisk 


70°  F. 

36°  F. 

&=F. 

2.76 

2.67 

2  >2 

2.83 

2.79 

2.iM 

2.76 

2.63 

2..SL" 

2.70 

2.60 

2.i»'V 

2.48 
2.95 

i.M 

2.88 

S-t^J 

2.66 

2.65 

2. 7> 

2.87 

2.79 

2.S'. 

2.87 

2.74 

2.J6 

2.89 

2.79 

3.« 

The  above  material  after  heating  to  redness  gave  the  results  which 
appear  in  the  following  table: 


Brand. 

Specific  gravity  alter  heating 
to  redness.  Material  from 
cubes  set  in  air  at  temper- 
atures of — 

Loss  in  weight  on  hestiDfr  t<> 
redness  from  110°  C.   Ma- 
terial set  in  air  at  temper- 
atures of— 

70°  F. 

36°  F. 

0°F. 

• 

70°  F. 

36°  F. 

0°F. 

Star 

8.21 
3.14 
3.21 
3.20 
2.98 
8.25 
8.07 
3.26 
3.17 
3.18 

8.22 
8.16 
8.19 
8.16 

8.18 
3.17 
8.18 
8.18 
2.92 
8.26 
8.08 
8.22 
3.17 
8.22 

8.68 

8.50 

9.96 

8.96 

10.03 

7.84 

16.10 

11.04 

10.00 

8.08 

9.92          7.1- 

storm  King 

10.48          7.0^ 

Alsen  

11.48    1       T.(^ 

Joason 

10.66          ft^ 

Steel 

7.92 

Austin 

8.23 
8.04 
3.17 
3.14 
3.22 

10. 12 

Bonneville  Improved 

15.96         13. «' 

Hf>ff*naii X  X  X  X  V  a  i. 

11.40    1       9.V2 

Norton 

12  JJ6          9.0? 

Obelisk 

8  96    '       •5.9'J 

Means,  omitting  the  Steel 
cement 

3.19 

8.17 

3.18 

9.91 

1 
11  25    1       7.70 
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Determinations  of  the  carbon  dioxide  driven  off  and  water,  taken 
fcv  difference,  upon  heating  this  material  to  redness  from  110^  C.  gave 
lie  following  results: 


/ 

Lo6S  on  heating  to  redness.    Material  set  in  air  at  temperatures  of— 

Brand. 

70OF. 

36°  F. 

0°F. 

Total. 

H,0. 

Perct. 
1.68 
3.23 
2.66 
3.94 
1.76 
4.12 
3.04 
2.16 
2.48 

CO2. 

Total. 

H2O. 

COg. 

Total. 

1 
H,0.        COj. 

star 

Perct. 

8.68 

9.96 

8.96 

10.03 

7.^4 

16.10 

11.04 

10.00 

8.08 

Per  ct. 
7.00 
6.73 
6.30 
6.09 
6.08 

11.98 
8.00 
7.84 
5.60 

Perct. 

9.92 

n.4S 

10.56 

Perct. 
5.02 
7.68 
5.% 

Perct. 
4.90 
8.80 
4.60 

Perct. 
7.12 
7.08 
5.38 
7.92 
4.92 

13.60 
9.12 
9.08 
5.92 

Perct. 
3.52 
3.88 
2.55 
4.82 
1.92 
6.70 
5.85 
5.18 
8.32 

Perct. 
3.60 
8.20 
2.83 
3.10 
3.00 
6.90 
3.77 
8.90 
2.60 

Alsen 

Jcisson 

*teel 

Aiidtin 

10. 12 
15.96 
11.40 
12.86 
8.96 

4.12 
5.96 
3.40 
4.36 
3.36 

6.00 
10.00 
8.00 
8.00 
5.60 

Bonneville  Improved 
Hoffman 

Norton 

Obelisk 

Means,  omitting^ 
the    Steel    ce- 
ment   

10.08 

2.64 

7.44 

11.35 

4.98 

6.36 

7.78 

4.05 

8.73 

The  original  amount  of  water,  by  weight,  used  in  mixing  the  above 
material  and  the  ages  of  the  samples  when  heated  were  as  follows: 


• 

Material  set  in  air  at  temperatures  of— 

Brand. 

70°  F. 

36°  F. 

0°F. 

■ 

Water. 

Age. 

Water. 

Age. 

Water. 

Age. 

Star 

Pei'  cent. 
23.4 
28.2 
26.0 
34.4 
37.1 
85.9 
35.5 
37.9 
36.2 

Days. 
60 
48 
42 
41 
67 
44 
58 
46 
53 

Percent. 
25.7 
28.2 
26.0 

Days. 
78 
43 
42 

Percent 
23.4 
28.2 
27.3 
36.2 
86.7 
88.6 
85.7 
88.0 
88.6 

Days. 
60 
63 
56 
56 
68 
62 
55 
81 
62 

Alsen 

Josson 

Steel 

Austin 

87.1 
85.9 
35.5 

38.2 
36.2 

57 
44 

58 
79 
53 

'  Bonneville  Improved 

1  Hoffman 

Norton 

Obelisk 

Determinations  made  on  several  brands  in  which  different  percent- 
ages of  water  were  used,  ranging  from  5  to  40  per  cent  bv  weight,  are 
found  in  the  next  table.  The  results  show  that  a  small  quantity  of 
water  is  adequate  to  bring  about  a  decided  reduction  in  specific  gravity, 
causing  a  reduction  not  greatly  modified  when  larger  quantities  of 
water  were  used. 

H.  Doc.  508 31 
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SPECIFIC  GRAVITY  DETERMINATIONS  ON  REGROUND  MATERIAL,  3  DAYS    AFTER 
MIXING  WITH  DIFFERENT  PERCENTAGES  OF  WATER. 

[Dried  at  110^  C.  before  making  determinations.] 


Brand. 


Alpha 

Dyckerhoff 

Steel 

Bonneville  Improved. 
Mankato 


Specific  gravity. 


Material  mixed  with  percentagpes  of 
water  of— 


5  per 
cent. 


2.94 


2.69 
2.88 


10  per 
cent. 


2.88 


2.78 
2.80 


15  per 
cent. 


2.69 
2.82 
2.56 
2.73 
2.77 


20  per 
cent. 

80  per 
cent. 

40  per 
cent. 

2.50 
2.73 
2.47 

2.49 

2.76" 

2.77 

2.77 

•>*•»>•*■■ 

2.67 

Determinations  were  made  on  the  coarser  and  finer  parts  of  the  loose 
cement,  using  material  taken  from  the  barrel  which  was  graded  by 
sifting,  repeating  the  determinations  on  the  same  grades  after  heating 
to  redness.     The  results  given  below  show  in  the  two  Portland  cement-^ 
lowest  values  in  specific  gravity  for  the  grains  finer  than  ".0027  diam- 
eter in  the  original  condition  as  taken  from  the  barrel.     In  the  natural 
cement  examined  a  difference  is  seen  between  the  grains  coarser  than 
".0068  diameter  and  the  finer  parts.     After  heating,  these  differences 
are  less,  while  each  grade  displays  a  higher  value.     A  more  conspic- 
uous feature  is  the  relative  loss  in  weight  of  the  different  samples.     It 
is  seen  that  the  loss  with  the  finer  material  is  twice  or  more  times  that 
of  the  grains  ".0027  diameter  and  coarser. 

SPECIFIC  GRAVITY  DETERMINATIONS  ON  MATERIAL  OF  DIFFERENT  SIZED  GRAINS  IN 
ORIGINAL  CONDITION  AND  AFTER  HEATING  TO  REDNESS. 


Brand. 

Size  of 
grain. 

Spociflc  gravity. 

Loss  in 
weight 

on  heat* 
ing  to 

redness. 

t 

Original 
condi- 
tion. 

After 

heating 
to  red- 
ness. 

Remarks.        , 

1 

Star 

Alscn 

Inch. 

>.0O58 

.0050 

.0034 

.0027 

<.0027 

>.0068 

.0050 

.0034 

.0027 

<.0027 

>.0068 

.0027 

<.0027 

3.09 

8.10 
8.14 
3.15 
3.15 
8.10 
3.11 
8.14 
3.15 
3.14 
3.12 
%•• 

Percent. 
0.9 
1.0 
0.9 
1.0 
2.0 
0.7 
0.7 
0.7 
0.8 
2.2 
1.1 
1.4 
2.8 

1 

•      ■  •         ■  ■  • 

8.12 
8.12 
8.04 
8.07 
3.12 
3.08 
3.09 
2.99 
3.08 
3.00 
3.02 

1 
j 

■  Hoffman 

1 

Material  oi  different  sized  grains  of  the  gi^ades  shown  in  the  IM 
table  was  mixed  with  water  and  the  specific  gravity  determined  30 
minutes  after  mixing,  and  later  after  naving  been  mixed  5  days.  It 
was  then  heated  to  redness,  the  loss  in  weight  ascertained,  and  snecific 
gravity  again  detennined.  The  material  from  two  of  the  branos  was 
again  mixed  with  water  and  its  specific  gravity  determined  5  davs 
later.  These  results  agree  with  the  examination  of  the  loose  matenal 
of  the  preceding  table  m  respect  to  the  greater  changes  in  the  values 
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for  the  finer  parts  of  the  cements  in  the  case  of  the  Portlands.  With 
die  natural  cement  in  the  hydrated  state  the  coarse  grains  showed  the 
bwest  specific  gravity  in  two  determinations.  The  tendency  of  the 
coarse  erains  or  this  class  of  cement  to  retain  considerable  of  the  finer 
Dateriai  on  their  surface  prevented  the  more  complete  grading  which 
iras  accomplished  with  the  Portlands. 

SPECIFIC  GRAVITY  DETERMINATIONS  ON  MATERIAL  OF  DIFFERENT  SIZED  GRAINS  IN 
THK  ORIGINAL  CONDITION  FROM  THE  BARREL,  GRADED  BY  SIPIING.  AND  ON 
BEG  ROUND  MATERIAL  AFTER  MIXING  WITH  WATER. 

[RegTonnd  material  was  dried  off  at  110^  C.  before  making  the  determinations.] 


Size  of 
grain. 

Specific  gravity. 

Loss  in 

weight 

on  heat- 

ixig  to 

redness 

from 

uo^c. 

Specific 
gravity 
after  re- 
mixed 5 
days  ad- 
ditional. 

Brand. 

Original 
condi- 
tion. 

Mixed  80 
minutes. 

Mixed  5 
days. 

After 
heating 
to  red- 
ness. 

Star 

Inch, 

>.0068 

.0060 

.0084 

.0027 

<.0027 

>.00S8 

.0060 

.0084 

.0027 

<.0027 

>.0068 

.0027 

<.0027 

8.09 

8.04 
8.04 
8.10 
8.06 
2.72 
8.02 
8.08 
8.06 
8.05 
2.83 
2.78 
2.96 
2.86 

2.94 
2.94 
2.90 
2.89 
2.68 
2.92 
2.97 
2.93 
2.89 
2.37 
2.75 
2.92 
2.82 

8.09 
3.14 
8.11 
3.09 
3.04 
3.09 
8.05 
8.00 
8.09 
2.99 
8.10 
8.17 
3.12 

Percent. 
5.0 
6.0 
6.4 
6.4 

13.0 
8.0 
2.8 
3.2 
8.8 

11.8 
9.0 
8.9 
9.8 

2.88 
2.87 
2.82 
2.79 
2.61 

Aleen 

8.12 
3.12 
8.01 
8.07 
8.12 
8.08 
8.09 
2.99 
8.08 
8.00 
3.02 

Hoffman 

2.62 
2.67 
2.64 

The  incompleteness  of  the  change  in  specific  gravity  in  the  early 
stages  after  mixing,  shown  in  the  preceding  table,  is  further  illustratea 
in  the  following  tests  made  with  different  sifted  grades  of  another 
cement,  which  waa  treated  by  heating  in  water,  at  the  temperature  of 
1*)0^  C.  for  periods  of  1,  6,  and  24  liours,  then  dried  to  a  constant 
weight  of  110^  C,  and  the  specific  gravity  determinations  then  made: 


Size  of  grain. 

Specific  gravity. 

Brand. 

Before 
hydration. 

After  heating  in  water— 

1 

1  hour. 

6  hours. 

24  hours. 

Whitehall 

From  the  barrel 

8.12 
3.15 
3.07 
3.14 

>.0058inch 

8.01 
2.81 
3.07 

2.91 
2.44 

2.84 

2.83 
2.35 
2.55 

.0027  to  .0058  inch 

<.0027inch 

— 

484 


CEMENT. 


There  were  determinations  on  the  reground  material  of  some  tensilcj 
briquettes,  made  from  cement  graded  b}'^  the  winnowing  device.  Thesq 
briquettes  were  set  in  air  and  tested  when  34  or  35  days  old.  Aiij 
additional  period  of  2  years  9  months  elapsed  after  the  time  of  thtj 
tensile  tests,  during  which  interval  the  fractured  ends  remained  in  air.: 

MATERIAL  FROM  TENSILE  BRIQUETTES  OF    DIFFERENT  GRADES  OF  FINENESS,  WHICH! 

SET  IN  AIR  2   YEARS  10  MONTHS. 


Brand. 


Atlas. 


Grade. 


Water 
used  in 
the  bri- 
quettes. 


Specific  gravity. 

Tensile 

strengtli 
when  34  I 
,  or  35     '  origi 
days  old.      nal. 


A 
B 
C 
D 
A 
B 
C 
A 
B 


Lbs.  per 

Percent. 

sq. 

inch. 

30 

860 

30 

242 

30 

242 

30   , 

» 

221 

25 

405 

25 

312 

25 

298 

20 

537 

20 

852 

2.55 
2.58 
2.52 
2.52 
2.60 
2.59 
2.59 
2.63 
2.68 


After 

heating 

to  110° 

C. 


After 
heating 
to  red- 
ness. 


2.59 
2.60 
2.57 
2.56 
2.60 
2.61 
2.60 
2.66 
2.69 


3.23 
3.23 
3.19 
8.24 
8.19 
8.23 
3.25 
8,25 
8.22 


Loss  in  weight  on  he&cin^ — 


To 
110°  C. 


From  110°  C.  to  rednen-. 


Total. 


HjO. 


CO 


Perct. 
3.42 
3.35 
3.59 
3.96 
8.05 
8.27 
8.12 
2.92 
2.98 


16.77 

4.56 

16.86 

4.00 

17.68 

4.83 

16.44 

5.24 

15.25 

5.44 

16.86 

4.60 

16.82 

5.62 

18.50 

4.S8 

18.60 

4.02 

12.21 

12.  v; 

12.^ 

11.20 

9.M 

10. 76 

10.20 

9.17 

9.58 


The  four  determinations  which  are  next  given  were  from  briquettes 
made  of  different  sifted  grades  of  a  Portland  cement.  The  briquette?* 
were  tested  when  7  days  old,  developing  at  the  time  the  tensiie 
strengths  shown  in  the  table  below,  after  which  the  fractured  ends 
were  placed  in  a  case  of  drawers,  where  they  have  remained  a  period 
of  two  and  one-half  years.  These  and  other  samples  of  the  same  serie.> 
in  which  the  coarser  grains  of  the  cement  were  used  have  reached  a  stsie 
of  partial  or  complete  disintegration,  two  of  the  samples  here  reported 
upon  having  lost  their  identity,  excepting  thej'^  are  known  to  hare 
contained  in  their  fabrication  the  coarser  grains  of  the  sifted  materiiJ. 


Description. 

Tensile 

strength 

age  7 

days. 

Specific  gravity 
after  heating— 

Loss  in  weight  after  heatiug— 

From  110°  C.  to  redness. 

j 

To 
110°  c. 

To 
redness 

To 
110°  c. 

Total. 

H|0. 

CO,. 

PercL 

L83 
8.27 

4.66 
&.64 

Debris  of  unidentified  briauette... 

IJ>9.  ptr 
tq.  inch. 

8.08 
2.99 

2.94 
2.91 

3,19 
3.19 

8.19 
8.14 

Perct. 

0.69 

.67 

.98 
1.25 

Perct. 
8.84  * 
4.69 

6.42 
7.89 

Peret. 
1.99 
1.42 

1.76 
2.23 

Debris  of  a  briquette  made  of  ce- 
ment grains  ".QOH  diameter,  18 
Der  cent  of  water  used 

183 
123 

From  a  partially  disintegrated  bri- 
quette made  of  equal  parts  of 
winnowed  material  grade  A,  and 
cement  grains  ".(X60  diameter, 
15  per  cent  of  water  used 

Other  fragments  were  retained  from  tensile  briquette,^*  of  the  sanie 
brand  of  cement  as  above,  in  which  neat,  unsifted  material  from  the 
barrel  was  used,  and  also  fragments  from  briquettes  made  of  mortars 
composed  of  the  material  from  the  barrel  with  sand  or  granite  dust  in 
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(litFerent   proportions,  and  these  still  remain  intact  with  hardness  due 
to  their  interval  of  aging  apparently  noimal. 

Material  from  the  outside  and  inside  portions  of  a  2"  cube,  mixed 
with  26.8  per  cent  water,  and  set  in  the  air  eight  months,  gave  the 
foUo^ving-  results  on  the  reground  cement  in  the  original  condition 
from  tiie  cube  and  the  i>ame  after  heating  to  110"^  C.  and  to  redness: 


1 

1 

Specific  gravity. 

Loss  in  weight 
after  heating— 

Brand. 

1 

Description. 

Original      After 
condi-      heating 
tion.     1  to  110°  C. 

After 
heating 
to  red- 
ness. 

To  110° 
C. 

From 
110°  C.  to 
redness. 

Svorm  King.. 

\ 

Material  taken  within  'MO 

from  the  surface  of  the 

cube. 
Material  taken  below  ".25 

from  the  surface  of  the 

cube. 

2.68 
2.68 

2.70 
2.74 

8.17 
3.19 

Percent. 
3.65 

4.87 

Per  cent. 
14.67 

8.22 

A  fresh  fracture  of  the  above  cube  when  treated  with  hydrochloric 
acid  effervesced  in  that  part  which  lay  near  the  original  suriace.  This 
behavior  was  restricted  to  a  zone  not  exceeding  ".10  in  depth.  There 
was  a  further  examination  of  the  same  matenal  when  11  months  old, 
and  determinations  on  reground  sifted  material  of  different-sized 
grains,  also  on  material  from  a  thin  slab,  measuring  -jV  thick  by  2" 
wide  by  6"  long,  which  set  in  air  nineteen  weeks  and  was  found  to 
contain  8.60  per  cent  of  carbon  dioxide. 


Brand. 

Description. 

specific  gravity.                a^r*h"ea"t?n%'^ 

Original      After 
condi-      heating 
tion.     ItoUOoC. 

After 
healing 

from 
110°  C.  to 
ri'dness. 

TollOO 
0. 

From 
110°C.to 
redness. 

Storm  King.. 
Star 

Material  taken  from  the  in- 
side portions  of  2"  cubes. 

Grains  ".0068  to  ".016  diam- 
eter. 

Qraine  ".0027  to  ".0068  diam- 
eter. 

Grains  <".002V  diameter 

Material  from  slab  A"  z  2" 
X  6". 

2.71 
2.73 
2.77 
2.70 

2.79 

1 

'  Per  cent. 
3.23           6.64 

..■.......'.■a.*....* 

PercejU. 
7.67 

1 

I 

2.72 

2.80 

3. 19    1       5  "M 

11.46 

1 
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The  specific  gravities  of  cements  which  were  treated  in  considerabl 
quantities  of  water,  hot  and  cold,  appear  in  the  next  table.  Th 
cement  was  stirred  at  frequent  intervals  to  prevent  caking-  in  th 
water.  The  temperature  of  the  cold-water  batn  was  the  temperatui 
of  the  room.  The  hot-water  bath  was  about  95°  C.  After  treatmei 
and  drying  in  the  air  the  cement  was  broken  up  and  reground,  the 
dried  at  110°  C.  and  specific  gravities  determined. 


Brand. 

Clans. 

Condition 
of  water. 

i 
Specific  gravity,  after  treatment  in  wAter  for 
periods  of—                              1 

i 

Half 
hour. 

16  hours. 

25  hours. 

2da}rB. 

.  5  daj7. 

1 

Alpha  

Portland  .. 

do 

do 

Hot 

Cold 

Hot 

Cold 

Hot 

Cold 

Hot 

Cold 

Hot 

Cold 

Hot 

Cold 

2.94 
2.97 
8.08 
8.08 
2.64 
2.66 
2.72 
2.88 
2.94 
3.02 
2.80 
2.84 

2.61 
2.81 
2.96 
2.95 
2.61 
2.62 
2.71 
2.80 
2.86 
2.98 
2.71 
2.85 

2.58 
2.72 
2.79 
2.87 
2.57 
2.59 
2.70 
2.73 
2.80 
2.97 
2.61 
2.84 

2.50 
2.66 
2.76 
2.84 
2.57 
2.55 
2.68 
2.69 
2.72 
2.96 
2.50 
2.84 

2-45    ' 

Dyckerhofl 

2.48 

2.66    ' 

Steel 

do 

Slag 

do 

Natural  ... 

do 

do 

2.69 

2..'5iS 

Bonneville  Improved  . 
Hoffman  .  ......... 

2.6S    i 

2.65  ' 

2.66  [ 
2.61    ! 

Man^ato ,.,.... 

do 

do 

2.97 
2.39 

do 

'2.U 

The  results  heretofore  given  refer  to  the  loose  material,  either  in 
the  condition  as  taken  from  the  original  packages  or  hydrated  mate- 
rial reground  to  a  fine  powder. 

The  results  which  follow  show  specific  gravities  of  the  material  id 
the  cake  after  mixing  with  water  and  molding  into  cubes  or  briquettes. 
These  determinations  were  made  by  means  of  a  chemical  balance, 
weighing  the  material  in  air  and  in  water.  In  order  to  make  the 
necessary  correction  for  water  absorbed  when  immersed,  the  specific 
gravity  was  computed  by  dividing  the  dry  weight  of  the  material  in 
air  by  the  diflference  of  its  wet  weight  in  air  and  weight  when  in  water. 
The  material  was  immersed  in  water  four  days  beiore  taking  its  wet 
weight  in  air  and  weight  in  water. 

The  following  table  shows  the  specific  gravity  of  halves  of  tensile 
briquettes,  from  samples  which  set  in  air  and  from  those  which  set  in 
water: 


MATERIAL  IN  THE  CAKE. 


Brand. 


Alpha  

Dyekerhoff 

Steel 

Bonneville  Improved 

Hoffman 

Mankato 

Atlas  (material  from  12''  cubes) , 


Class. 


Portland 

do... 

Slag 

Natural  . 

do... 

do... 

Portland 


Specific  gravity,  bri- 
quettes which  set  in- 


Air. 


2.28 
2.11 
1.74 
1.65 
1.7» 
1.65 


Wster. 


2.» 
2.07 
1.7» 
1.66 
1.77 
1.66 
1.92  to  2. 17 


OEMEirr. 
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In  the  following-table  are  the  results  on  material  in  the  cake,  set  in 
tir,  'which  was  exposed  to  different  temperatures  while  setting.  One- 
quarter  of  a  2"  cube  was  used  in  each  determination. 


1 

Specific  gravity  and  marks  of  identification,  cubes  which  set 
in  air  at  temperatures  of— 

Brand. 

70OF. 

86°  F. 

O^F. 

Specific 
gravity. 

Marks. 

Specific 
gravity. 

Marks. 

Specific 
gravity. 

Marks. 

Star 

'    st'^rm  XlTig 

2.181 
1.961 
1.978 
1.932 
1.706 
1.869 
1.605 
1.618 
1.579 
1.659 

Feb.    8 
Feb.    4 
Feb.  19 
Feb.  20 
Feb.  21 
Feb.  12 
Feb.  18 
Feb.  11 
Feb.  28 
Feb.  16 

2.288 
2.084 
2.098 
2.138 
1.797 
1.882 
1.793 
1.988 
1.790 
1.931 

Jan.  22 
Jan.  24 
Feb.  19 
Feb.  20 
Feb.  21 
Feb.  12 
Feb.  18 
Jan.  25 
Jan.  21 
Feb.  16 

2.190 
2.224 
2.036 
2.012 
1.749 
1.940 
1.820 
1.908 
1.911 
1.88-1 

Feb.    8 
Jan.  28 
Feb.     6 
Feb.  15 
Feb.  ]3 
Feb.    6 
Feb.    7 
Feb.  11 
Jan.  19 
Feb.    7 

Alsen.....*! 

JonoTL 

Steel  . 

Austin 

Bonneville  Improved 

Hoffwrni.T> , , 

Norton 

Obelisk 

The  marks  indicate  the  dates  on  which  the  cubes  were  made.  Those 
of  the  same  brand  and  date  came  from  the  same  batch  of  mixed  material. 

The  results  which  next  follow  were  obtained  on  material  in  the  cake 
as  described  for  the  last  table,  but  drying  each  sample  bef oi*e  determin- 
ing its  specific  gravity  by  heating  for  three  hours  at  the  temperature 


Brand. 


Star 

StonnKing 

Alaen 

JosBon 

Steel 

AoatiD 

Bonneville  Improved 

Hoffman 

Norton 

Obelisk 


Specific  gravity  and  marks  of  Identifica- 
tion, cubes  which  set  in  air  at  tempera- 
tures of— 


70°  F. 


Specific 
gravity. 


2.071 
1.963 
1.887 
1.910 
1.564 
1.564 
1.577 
1.606 
1.568 
1.653 


Marks. 


Feb.  8 
Feb.  4 
Feb.  19 
Feb.  20 
Feb.  21 
Feb.  12 
Feb.  18 
Feb.  11 
Feb.  23 
Feb.  16 


O^F. 


Specific 
gravity. 


2.003 
1.912 
1.875 
1.750 
1.880 
1.588 
1.466 
1.506 
1.512 
1.483 


MarJcs. 


Feb.  8 
Jan.  28 
Feb.  6 
Feb«  13 
Feb.  13 
Feb.  12 
Feb.  7 
Feb.  11 
Jan.  19 
Feb.    7 


In  the  next  table  are  shown  results  obtained  upon  material  in  the 
cake  which  was  mixed  with  large  quantities  of  water.  The  inner  por- 
tions of  2"  and  4"  cubes  furnished  the  samples  on  which  the  determina- 
tions were  made.  These  ^rout  mixtures  were  allowed  to  remain  in  the 
mixing  bed  diflferent  periods  of  time  until  the  water  was  absorbed  by 
the  cement  and  a  pasty  state  acquired,  when  the  material  was  placed  in 
the  molds.  The  column  headed  "Hours  retarded"  states  the  interval 
between  the  time  of  mixing  and  when  the  material  was  put  into  the 
^olds.    The  specific  gravity  determinations  were  made  when  the  cubes 
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were  from  4  to  6  weeks  old,  the  material  having  set  in  air  during  t 
interim. 


Brand. 


Star,  without  plaster. 


Star,  with  plaster 


Star,  without  plaster. 


Star,  without  plaster  a 


Water. 

Per  cent. 

Temper- 
ature. 

o/*. 

40 

65 

50 

65 

60 

65 

70 

65 

80 

65 

40 

65 

60 

65 

80 

65 

100 

65 

40 

33 

50 

33 

60 

33 

f        64.7 

33 

\        71.1 

33 

I        50 

180 

Hours  re- 
tarded. 


jrravily. 


41 

15 

aof 

44 

11 

a4 

45 

None. 

None. 

None. 

8 

4 


I 


1.901 
1.765 
1.641 
1.501 

1.4.S0 

1.622 
1.479 

1.875 
1.7.S'> 
1. 4i«- 
1. 473 
1. 451' 
1.690 


a  These  three  mixtures  were  put  into  the  molds  while  still  thin  grouts,  the  pasty  state  not  iuiring 
been  acquired  by  them. 

The  specific  gravity  of  the  cement  rock  used  by  the  Sonnerille 
Portlana  Cement  Company  in  the  state  of  the  solid  rock  was  2.71. 
After  grinding  and  sitting  to  a  size  <".0027  diameter  of  grain,  the 
value  found  was  2. 69.  The  ground  material  was  burnt  at  a  temperature 
of  about  1,400°  C.  (2,550*^  F.),  after  which  the  specific  gravity  of  the 
loose  powder  was  2.98. 

The  specific  gravity  of  the  limestone  used  by  the  above  cement  company  in 

the  state  of  the  solid  rock  was 2.r<7 

After  grinding  to  powder  and  sifting 2. 70 

Fragments  of  the  stone  were  burnt  to  the  state  of  quicklime,  ground  and  sifted, 

the  specific  gravity  of  which  was  ..• 3. 30 

The  same  after  hydration  and  drying  at  110®  C.  was 2.30 

Heating  the  slaked  lime  to  redness,  the  specific  gravity  was  restored  to 3. 30 

The  observed  loss  in  weight  on  the  last  heating  was per  cent. .  35. 70 

DETEBMINATION    OF  WATER  AND   CARBON    DIOXIDE   IN    CEMENT    AFTER 

HYDRATION. 

These  determinations  were  carried  along  jointly  with  the  specific 
gravity  determinations,  and  some  of  the  results  have  been  incorpo- 
rated in  the  preceding  tables. 


1 

Brand. 

Description. 

Loss  in  heating  from  110^  C. 
to  redness. 

Total. 

H-O.          C0^ 

Lehteh 

Fresh  from  barrel 

Percent. 

Per  cent.  '  Per  cent. 
1.08 

Whitehall 

do 

.66 
1.64 
8.90 

18.45 

11.26 

11.34 

.55            .10 

Exposed  to  the  air  14  davs 

.90            .74 

1 

1 

Keground  material  from  briquette  set  in 

air  28  days. 
Reground  material  from  briquette  set  in 

water  28  days. 
Reground  material  from  briquette  set  In 

water  7  days. 
Reground  material  from  a  6"  cube,  4 

hours  retarded,  set  in  air  36  days. 

7.30  1  1.60 
10.31  ■  3.K 
10.00           1.26 

7.22    '       4.12 
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Brand. 


Description. 


Wbitehall 


Cathedral 

.<iUca 

Ne-wark  and  Rosen- 
dale. 


Storm  'King 


Regroand  material  from  a  i"  cube,  set  In 
Bir  24  hoars,  regrouud  and  retempered, 
set  in  air  85  days. 

Fresh  from  barrel , 

do 

do 


Ezpoeed  to  the  air  28  days. 
Reground  material  from  a 

in  air  28  days. 
Reground  material  from 

in  water  28  days. 
Material  from  a  2"  cube 

months,  taken  within  '* 

surface. 
From  same  cube  an  above,  taken  below 

".25  from  the  surface. 


briquette  set 

briquette  set 

set  in  air  8 
10  from  the 


Loss  In  heating  from  110°  C. 
to  redness. 

Total. 

H«0. 

COj. 

Per  rent. 
14.79 

Percent. 
10.37 

Percent. 
4.42 

2.51 

22.24 

4.74 

1.09 
3.24 
1.22 

1.42 

19,00 

8,52 

7.20 
11.26 

2.06 
4.46 

5.14 
6.80 

15.10 

9.84 

5.76 

14.57 

5.88 

8.69 

8.22 

5.62 

2.60 

The  material  used  in  the  determinations  given  in  the  next  table  wa» 
taken  from  a  series  on  retarded  sets,  in  which  the  cement  was  agitated 
at  2-hour  intervals,  and  put  into  the  molds  at  the  times  statea  in  the 
column  headed  "Hours  retarded.''  The  original  quantity  of  water 
used  in  the  mixing  was  28.6  per  cent,  more  water  being  added  at  inter- 
vals. Four-inch  cubes  were  made  and  set  in  air  35  days.  The  material 
was  then  reground  and  the  determinations  made. 


Brand. 

Hours 
retarded. 

Loss  in  heating— 

To 
110°  C. 

From  110°  C.  to  redness. 

Total. 

HjO. 

CO,. 

Whitehall 

8 
12 
16 
20 
24 
80 
86 
40 
48 
56 
64 

Per  cent. 
7.40 
9.96 
10.08 
11.04 
12.80 
14.48 
15.86 
16.00 
15.52 
16.92 
14.08 

Per  cent. 
18.77 
15.02 
16.64 
17.18 
16.51 
17.49 
16.77 
17.70 

Percent. 
11.90 
11.87 
18,22 
18.48 
18.17 
18.79 
13.42 
14.70 

Percent. 
1.87 
8.65 
8.42 
8.70 

.      8.84 
8.70 
8.35 
8.00 

« 

Additional  determinations  on  loose  material  from  the  barrels  were 
made  about  seven  months  subsequent  to  the  determinations  shown  in 
preceding  tables,  with  the  following  results: 


Brand. 


Star,  with  plaster 

Whitehall 

Austin 

Hoffman 

Newark  and  Rosendale 


Loss  on  heating  from  atmoe- 

pheric     temperatures    to 

redness. 

Total. 

H^O. 

CO,. 

Per  cent. 

Percent. 

Percent. 

1.87 

1.12 

0.26 

1.27 

.99 

.28 

4.36 

1.46 

2.90 

5.14 

.56 

4.58 

7.36 

.17 

7.19 
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Some  thin  slabs,  measuring  -fV"  thickness,  2"  wide,  and  6"  long 
were  prepared  and  set  in  air,  havino"  special  reference  to  a  detennina 
tion  of  tne  absorption  of  carbon  dioxide.  Twenty -five  per  cent  o 
water  was  used  on  the  mixing.  Determinations  were  made  Tvith  th* 
material  at  different  ages. 


Brand. 

Age  of  sample. 

Loss  on  heating  from  Atizk09- 
pheric     tempesatuve      to 
redness. 

Total.         HjO. 

1 

COs- 

Star,  witb  plaster 

1  day 

1 
Per  cent.   Per  cent. 

Per  rent. 
1.90     , 

2  weeks 

. 

S.60 

4  weeks 

a.  62    , 

19  weeks 

9.60 

The  following  determinations  were  made  for  the  purpose  of  ascer- 
taining the  amount  of  carbon  dioxide  absorbed  oy  the  reground 
h^^drated  cement  while  drying  in  the  open  air  at  110^  C.  This  material 
was  taken  from  the  inside  portions  of  2"  cubes  which  were  set  in  air. 
Two  samples  were  taken  from  each  of  two  brands  of  cement  The 
first  was  brought  at  once  to  a  red  heat  from  atmospheric  temperature: 
the  second  was  dried  at  110^  C,  and  then  heated  to  redness.  In  this 
comparison  the  percentages  are  based  upon  the  weight  of  the  cements 
after  drying  at  110°  C. 


Brand. 

Age  of 
cube. 

Loss  on  heating  from  atmos- 
pheric    temperature    to 
redness.                             : 

Total. 

HiO. 

00,. 

Star 

MonUu. 
3 
11 

Percent. 
12.22 
13.70 

Percent. 
11.36 
9.42 

Pereeni.\ 
O.SS 
4.28 

storm  King 

• 

Drying  the  material  at  110°  C.  from  the  atmosphere,  the  losses  in 
weights  were: 

Star 3.78  per  cent 

Storm  King 5.78  per  cent 

and  then  heating  to  redness  the  losses  were: 


Brand. 

Age  of 
cube. 

1 

Loss  on  heating  from  110°  C. 
to  redness.              , 

Total. 

H3O. 

CO,. 

Star 

Month*. 
8 
11 

Percent. 
9.96 
8.70 

Per  cent. 
8.88 
8.60 

PercetU. 
1.62 
&10 

Storm  Kinflf 

The  differences  in  the  carbon  dioxide  of  the  two  sets  of  determina- 
tions are  seen  to  be,  for  the  Star 0.76  per  cent 

and  for  the  Storm  King 0.82  per  cent 
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If  the  carbon  dioxide  displaces  a  certain  amount  of  water  in  the 
Dnversion  of  the  hydrate  to  the  carbonate  of  lime,  as  represented  in 
fce  equation — 

Ca(OH),+CO, = CaCO,+ H,0 

equivalents  in  water  for  the  differences  above  shown  become  0.31 
T  cent  for  the  Star,  and  0.33  per  cent  for  the  Storm  King. 
Determinations  were  made  on  the  changes  in  weight  during  aging, 
id  upon  the  subseouent  heating  of  a  cake  of  cement,  which  was  set 
_  the  air  36  days.  Fifty  OTams  of  Whitehall  cement  were  used  mixed 
Irith  15  grams  of  water — 9aat  is,  30  per  cent  of  the  cement  by  weight, 
»r  in  the  mixture  the  percentage  of  water  becomes  23.1  per  cent.  At 
the  end  of  the  above  period  of  time  the  cake  was  ground  to  pass  a 
No.  40  sieve,  and  the  determinations  then  made.  The  following  table 
ihows  the  changes  in  weight  during  aging: 


Lo88  in  weight. 

Loss  In  weight. 

Age. 

Weight. 

Age. 

Weight. 

. 

Total. 

Suoceflsive. 

Total. 

Successive. 

Day9. 

Qramt. 

(TroiM. 

Oramt, 

Day9. 

Qrama. 

OrarM. 

Orana. 

0 

65.000 

0. 

0. 

12 

57.996 

7.0M 

.065 

1 

62.S60 

2.440 

2.440 

14 

57.786 

7.214 

.210 

8 

59.850 

5.160 

2.710 

17 

57.576 

7.424 

.210 

5 

60.070 

5.980 

.780 

20 

57.524 

7.476 

.(^ 

6 

58.859 

6.141 

.211 

24 

57.403 

7.597 

.121 

8 

68.220 

6.780 

.689 

1       88 

57.819 

7.681 

.084 

10 

58.061 

6. 989 

.150 

1 

36 

57.207 

7.793 

.112 

The  loss  in  weight  of  the  mixture  during  aging  is  shown  to  be  11.99 
per  cent.  Of  the  above  material  30  grams  were  heated  from  atmos- 
pheric temperature  to  redness,  showing  a  loys  in  weight  of  3.836 
{^ms=12.79  percent.  Using  about  a  gram  in  weight  of  the  same 
material,  a  determination  showed  the  total  loss  on  heating  to  redness 
to  before,  12.81  per  cent,  of  which  9.89  per  cent  was  water  and  2.92 
per  cent  carbon  dioxide. 

THE  TIME   OF  SETTING. 

The  interval  of  time  during  which  the  cement  is  said  to  set  was 
determined  according  to  two  methods,  the  Gilhnore  method  and  a 
German  method.  According  to  the  former,  two  periods  are  noted, 
initial  set,  when  the  cement  pat  will  sustain  a  needle  iV"  diameter, 
loaded  to  weigh  i  pound,  thus  giving  a  pressure  of  46  pounds  per 
^uare  inch,  and  the  time  of  final  set,  when  it  will  sustain  a  needle  ^" 
diameter,  loaded  to  weigh  1  pound  =  733  pounds  per  square  inch,  each 
without  indentation. 

In  the  latter  method  a  needle  ".0444  diameter  is  employed,  loaded 
to  weigh  .662  pounds,  thus  giving  a  pressure  of  427  pounds  per  souare 
inch,  which  is  used  with  a  pat  about  3".  15  diameter  by  1".575  deep. 
''The  moment  at  which  the  needle  is  no  longer  capable  of  completely 
penetrating  the  cement  pat  is  considered  the  beginning  of  the  time  of 
setting.  The  time  intervening  between  this  and  the  moment  when 
the  needle  no  longer  leaves  an  appreciable  impression  on  the  hardened 
pat  is  considered  the  time  of  settmg." 

The  results  obtained  according  to  these  two  methods  are  shown  on 
the  diagrams  which  follow.     Different  percentages  of  water  were  used 
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in  the  mixtures  as  indicated,  and  the  modifying  effects  are  seen 
results.  Differences  in  manipulation  may  also  modify  the  a 
time  of  setting  in  the  case  of  the  drier  mixtures,  vigorous 
causing  water  to  flush  on  the  upper  surface  at  the  expense  of  th 
part  of  the  pat,  thereby  tending  to  increase  the  interval  of  in 
by  the  one  method,  and  shortened  the  corresponding  interval 
other.  Small  circles  are  used  on  the  diagrams  to  define  the  ini 
final  periods  of  a  test,  connected  by  full  lines  representing  th 
tion.  When  only  the  initial  phase  was  determined  a  dotted 
drawn  from  the  circle  which  indicates  the  beginning  of  the  chauj 


TIME  OP  SETTING  OF  CEMENTS. 


Brand  of 
cement. 


I 
Alpha , 

Atlas.. 


Time  of  setting. 


Wa- 
ter. 


Gillmore's  method. 


German  method. 


InlUal. 


Star,  with  plas- 
ter. 


star,  without 
plaster. 


Whitehall.. 

Josson 

Storm  King 

Alsen 

Silica 

Cathedral . . 

Akron  Star. 

Austin 

Hoffman . . . 

Norton 

Obelisk  .... 

Potomac . . . 


Newark  and 
Rosendale. 


Mankato , 


Perct.  Hrs.mins. 


20 
25 
80 
20 
25 
30 
20 


2 
3 


20 
20 


5    40 


4 

5 
7 


05 
10 
00 


2    10 


25  1  4  35 
30  1  5  45 
20  0    05 


25 
30 
20 
25 
SO 
20 
25 
80 
25 
28 
30 
25 
30 
35 
20 
25 
22 
25 
28 
30 
85 
40 
30 
85 
40 
30 
35 
40 
30 
35 
40 
80 
35 
40 
30 
35 
40 
36 

40 
45 
40 
45 

50 


0 
5 
1 
4 
4 
0 
4 
5 
4 
5 
5 
0 
0 
2 
0 


35 
10 
49 
15 
59 
30 
10 
35 
02 
30 
47 
25 
30 
30 
20 


Final. 


Hrs.mins. 
5  00 
7  30 


7  10 

8  05 


4  25 
6  7)0 


0  15 

4  55 
8  35 

5  19 

6  a^i 

7  19 
4  35 
6  40 

8  05 
6  57 


0  29 


52 
45 
05 
25 
05 
55 

0  47. 

1  03 

1  23 

2  15 

2  55 

3  48 
0  37 

0  49 

1  02 

1  40 

2  47 

3  15 

0  45 

1  05 
1  15 
0  37 

0  47 

1  08 

2  40 

2  59 

3  24 


1 
1 
4 
2 
4 
6 


15 
15 
00 
52 
59 
17 


Interval.,  Initial 


Final. 


I       I 
Hrs.mins.  Hrs.mins.  Hrs.mins. 


2  40 
4  10 


3  05 
2  55 


2  15 
I  25 


0  85 

2  50 

4  40 

2  45 

3  35 

5  30 
0  50 


8  00 
5  10 
0  10  I   0  05 


4 
3 
3 
1 


20 
26 
30 
50 


2  20 

4  05 

2  30 

2  30 

2  65 


0  10 
3  15 

1  28 
8  25 


6  55 

7  29 


80 
10 


2  51 

S  18 

4  48 
8  25 

5  40 


0 
0 
1 
2 
4 
1 


50 
45 
30 
32 
80 
-25 


2  10 

2  24 

4  05 

5  05 


2  04 

2  15 

8  25 

1  10 

2  46 


2  12 

3  14 


5 
4 
5 
6 
3 
4 
5 


17 
05 
02 
20 
40 
43 
SO 


1  17 

3  44 

4  18 

5  15 


1  85 


2 
4 

2 
2 


25 
15 
25 
15 


2  05 
2  55 


3 
4 
0 


38 
15 
40 


2  57 

3  10 
2  35 


4 

0 
8 
4 
1 
4 
4 
0 
0 
0 
0 
0 
1 
2 
3 
0 
2 
6 
0 
0 
1 
1 
2 
2 
0 
0 
0 
0 
1 
2 
0 
0 
1 
0 

0 
0 

1 

2 
2 


33 
05 
10 
50 
42 
20 
27 
10 
20 
30 
13 
22 
12 
40 
38 
45 
45 
15 
16 
43 
08 
25 
20 
48 
25 
34 
40 
25 
49 
50 
25 
48 
07 
82 

40 
48 
20 
29 
50 


4  25 

6  35 

8  40 

6  10 

7  05 


3  00 

5  SO 
7  16 
0  10 

3  30 

6  60 

4  44 
6  40 
6  53 
3  40 

6  10 

7  20 

5  87 
7  05 


Rem« 


Interval. 


Hrs.min^.\ 
3  50 


8 
4 
3 
3 


45 

00 
25 
30 


2  10 

2  30 

2  06 
0  05 

3  20 
3  86 
3  16 


2 
2 
3 


20 
85 


Age,42< 


Ikn 


Age,  22  d 


8  00 


2 
3 
2 


30 
65 
45 


0  36 
0  46 


1 
0 
1 
5 


50 
37 
49 
82 


0 
0 


26 
25 


6  10 

6  45 

4  65 

6  35 


1  20 
0  24 


1 
4 
3 
3 
4 


27 
20 
80 
12 
10 


8  50 


2 

06 

1 

52 

2 

28 

1 

45 

3 

58  • 

2 

60 

2 

55 

1 

80 

4 

10 

1 

50 

1  00 
1  54 
3  87 


3 
4 
4 


20 
12 
15 


1  66 


2 
4 

1 


68 
26 
07 


2 

19 

3 

33 

3 

56 

4 

19 

6 

09  1 

1 

0 

1 

2 
2 
2 
1 
1 
2 
3 
0 

1 
2 
2 
1 
2 


35 
20 
57 
55 
23 
25 
80 
15 
16 
85 

88 
45 
S5 
50 
19 


«  -       ■    «  • 


■    -^ 


.«c  mh 


I 
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TEMPERATURES  ACXJUIRED  BY  CEMENTS   DURING    SETTING 

These  observations  were  made  upon  12"  cubes,  mixed  with  water 
id  set  in  plank  molds,  with  upper  surfaces  exposed  to  the  air.  The 
ise  of  tempeititure  was  observed  by  means  of  a  stem-graduated  ther- 
lometer  resting  in  a  small,  thin,  copper  tube  embedded  in  the  cement, 
^hich  reached  to  the  center  of  the  cube.  A  small  quantity  of  oil  was 
sed  in  the  bottom  of  the  tube  to  aid  in  conducting  the  heat  promptly 
^  the  thermometer. 

In  experiments  of  this  kind  the  temperature  attained  depends  upon 
he  quantity  of  the  material  used.  Small  cubes  show  slight  changes 
Q  temperature,  which  increases  with  the  size  of  the  cube.  Twelve- 
nch  cuoes  were  adopted  as  a  convenient  practical  limit  in  these  tests. 
The  highest  temperatures  were  reached  by  the  Portland  cements  as 
tcla^ss,  in  some  cases  exceeding  the  boiling  point  of  water.  A  number 
rf  hours  elapsed  before  the  maximum  was  attained,  generally  from  6  to 
L2  hours  with  neat  Portland  cement,  while  a  1 : 1  mortar  required  about 
IS  hours,  the  latter,  however,  reaching  only  52^  C.  as  a  maximum. 
Some  modifications  respecting  the  maximum  tempei'ature  and  the 
interval  of  time  in  reaching  it  may  be  eflfected  by  using  different 
quantities  of  water  in  the  mixing. 

Cement  held  in  the  mixing  bed  different  intervals  and  then  put  into 
the  molds  shows  an  increase  m  temperature,  but  in  a  less  degree.  The 
diagrams  show  that  the  curves  of  such  batches,  whether  thev  remained 
at  rest  or  were  kept  in  a  state  of  agitation  in  the  mixing  bed,  remained 
below  the  same  material  which  was  immediately  put  into  the  molds. 

The  natui'al  cements  early  attained  their  maximum  temperature, 
hut  this  maximum  is  much  below  the   Portlands.      Cements  which 
reach  the  highest  temperatures  show  the  sharpest  crests  in  their 
curves.     The  observations  extended  over  a  day  and  a  half,  at  the  end 
of  which  time  the  Portlands  still  remained  above  the  temperature  of 
the  atmosphere;  the  natural  cements,  however,  had  nearly  or  quite 
returned  to  the  temperature  of  the  room.     The  mixing  was  done 
when  the  temperature  of  the  room  ranged  from  22°  to  24°  C,  but 
owing  to  the  rapid  heating  of  some  cements  much  higher  temperatures 
were  reach^  by  the  cul^s  before  the  material  could  be  tamped  into 
the  molds  and  tne  initial  reading  of  the  thermometer  taken.     Mixing 
with  hot  water  promoted  the  prompt  attainment  of  higher  tempera- 
tures.   The  same  brand  of  cement  with  and  without  plaster  of  paris 
in  its  composition  showed  different  temperature  curves,  the  usual 
composition  with  plaster  reaching  the  higner  temperature. 
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MAXIMUM  TEMPERATURES  ATTAINED  BY  CEMENTS  WHILE  SETTING. 

[Obaervatlons  made  on  12-inch  cubes.] 


No.  of 
dia- 
gram. 

Brand. 

Class. 

Composition. 

Per 
cent  of 
water. 

Maxi> 

mum 
temper- 
ature. 

Remarkii. 

1 

Cement. 

Sand. 

1 

2 
3 

Alpha  

Portland  ... 
do 

Neat.... 

26.2 
26.5 
27.0 
35.6 
25.2 

25.0 
27.5 
29.7 
22.5 
26.2 
35.0 
29.4 
36.5 
80.0 
26.2 
23.6 

95.0 
76.0 
42.5 
32.0 
108.5 

63.0 
60.5 
51.0 
102.0 
102.5 
96.0 
75.0 
61.0 
99.0 
100.0 
73.0 
69.0 
58.5 
81.5 
72.0 
68.5 
67.0 
89.5 

37.6 
84.0 
35.0 
40.0 
89.0 
40.0 

28.5 
79.0 
85.0 
79.0 

55.6 
48.0 
105.0 
52.0 
68.0 
54.6 

55.0 
52.0 
86.0 
3L0 
29.0 
99.5 

88.5 

Star 

....do...i 

Storm  Kinsr 

do 

. . .  .do ...' 

Steel 

Sla« 

Portland  ... 

do 

do...t 

Whitehall 

do...i 

20  days  old  &IWt 
grinding. 

Dyckerhofl 

... 
....do...' 

do 

do 

....do 

Joflson 

do 

....do...' 

4 

5 
6 
7 

8 

9 

10 

11 

12 
13 

14 

Alpha  

do 

....  do ........... 

do 

do 

Alsen 

Al8en<".0068 

Alpha  

do 

Alias 

do 

do 

do 

do 

f do 

do 

do 

do 

do 

do 

do 

....do 

....  do 

....do 

....do...l 

.  ...do  ...j 

do ...' 

2  hours  retarded. 

....do  ...I-- 

2  hours  agitAU'd 

....do ... 
. . .  .do  . . . 

:   : .: 
........ 

26.0 
29.0 
22.7 

ShoursogitaM 
8  hours  agitated 

do 

....  .do ...... 

....do... 

do 

do 

....do ...' 

24.8 
82.0 

2  hours'  rest. 

do 

do 

....  do ...  ........ 

5  houn'  re$t. 

do 

do 

.  ...do  ...i 

38.8 

8  hours'  rest. 

Bonneville    Im- 
proved. 

Obelisk 

Hoffman 

Austin 

Mankato 

Norton 

Newark  and  Rosen- 
dale. 

Potomac 

Lehigh 

Silica 

Alsen 

Natural 

do 

....do...' 

37.6 

85.0 
36.5 
40.0 
44.6 
41.8 

....do...! 

14day9old,aft<»r 
grinding. 

Mixed  with  hot 
water. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do, 

Do 

• 

40daysold,aft^r 
grinding. 
Do. 

do 

....do  ...1 

do 

....do...' 

do 

....do...! 

do 

....do...' 

do 

...  ..do ...... 

....  do  ...1 

35.6 

41.5 
25.9 
25.6 

....  do ... 

Portland  ... 
do 

....do ... 

■'■' 

....do... 

do 

...  .do ... 

::::  42.2 

Steel 

Slag 

....do... 

82-9 

Storm  King 

Portland  ... 
do 

....do...' 

23.1 
29.6 
32.3 
46.2 

Alpha  

do 

do.,.l 

do 

1            1 
Neat 

Mankato 

Natural 

do 

1        15 

Bonneville    Im- 
proved. 
Norton 

. ...do  ...| 

47.2 

1 

do 

...  .do ...'...  .... 

43.8 
32.8 
46.2 
66.1 
77.8 
88.4 

35.7 

16 

Alpha  

Portland  ... 
do 

1     1           2 

1 

.....do:.:.:::::::::; 

do 

do 

1 

Neat.... 

3 
4 

do 

do 

17 

Star,  with  plaster. . . 

Star,  without  plas- 
ter. 

do 

do 

1 
.  ...do ........... 
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RETARDED  SETS. 

These  results  comprise  tests  of  cements  which  were  mixed  with 
water  and  allowed  to  remain  different  intervals  of  time,  subjected  to 
different  treatment  during  those  intervals,  finally  tamping  the  mate- 
rial into  the  molds  where  it  hardened  undisturbed,  and  subsequently 
dotermining  the  compressive  strength  of  the  samples. 

There  were  experiments  in  which  the  cement,  after  initially  adding 
the  water,  was  allowed  to  remain  at  rest  excepting  such  times  as 
material  for  samples  was  withdrawn,  when  the  whole  mass  was  worked 
over  and  restored  to  its  primitive  consistency  by  the  addition  of  water, 
and  so  continuing  until  the  whole  quantity  of  material  was  exhausted. 
In  other  cases  the  cement  was  kept  in  a  state  of  nearly  constant  agi- 
tation in  the  mixing  bed  by  the  continuous  use  of  the  hoe,  adding 
water  from  time  to  time  in  order  to  keep  the  material  at  the  desired 
consistency,  taking  out  samples  at  regular  inteiTals.  In  still  other 
cases  only  the  material  withdrawn  at  intervals  for  samples  was 
regauged  with  water,  allowing  the  main  body  to  remain  undisturbed 
in  the  mixing  bed.  After  aging  in  the  air  the  several  samples  were  • 
tested  for  strength  under  loads  of  compression. 

The  figures  in  the  first  columns  of  the  tables  indicate  the  time,  in 
hours,  intervening  between  mixing  and  putting  the  material  into  the 
molds. 

Alpha  Portland  Cement. 


RETARDED    SET  SERIES. 

Samples  taken  out  at  2-hour  intervals.  Main  batch  of  cement 
allowed  to  rest  undisturbed  in  the  mixing  bed  between  the  times  of 
taking  out  samples  or  when  regauging.     Age  when  tested,  30  days. 

OriKinal  qimntities:  Pounds. 

Cement 105.5 

Water 26.1  per  cent=  27.5 

Water  added  to  the  main  batch  as  follows: 


Interval  after  mixing,  hours. 

Water  used. 

Pounds. 

Percent, 
approxi- 
mate. 

Initial  mixinflr . . . 

27.6 
.25 
.12 

26.1 
26.4 
26.7 

2 

6 

Houn. 


Dimensions. 


Height.         Compp^.1 


surface. 


Sectional 
area. 


Incheg. 

Inches. 

Inchef. 

0 

5.99 

6.03 

5.95 

0 

6.00 

6.02 

5.98 

2 

6.00 

6.05 

5.95 

4 

6.02 

5.99 

6.06 

4 

6.02 

6.00 

5.98 

6 

6.04 

5.99 

6.04 

8 

6.08 

5.98 

6.01 

8 

4.07 

4.08 

4.00 

8 

4.06 

4.03 

4.02 

8 

1.99 

2.01 

2.05 

Sq.  inches. 
35.88 
36.00 
85.40 
36.80 
35.88 
86.18 
35.93 
16.12 
16.20 
4.12 


First  crack. 


Pounds. 
249,000 
253,000 
217,000 
211,000 
231,000 
243,000 
198,000 

92,000 
104.000 

'«.500 


Compressive 
strength. 


Total. 


Per 

square 

inch. 


Pounds. 
256,500 
266,800 
218,400 
272,000 
244,000 
245,100 
2.>4.500 
104,200 
110,300 
23,900 


Pounds. 
7,148 
7,411 
6,169 
7,493 
6,800 
6,774 
7,083 
6,464 
6,808 
5,800 


Remarks. 
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Star  Portland  Cement. 


RETARDED  SET  SERIES. 

Samples  taken  out  at  2-hour  intervals.  Main  batch  of  cement 
allowed  to  rest  undisturbed  in  the  mixing  bed  between  the  times  of 
taking  out  samples,  or  when  regauging.     Age  when  tested,  30  days. 

Original  quantities:  •  ^^ 

Cement M 

Water 27.6  per  cest^  S 

Water  added  to  the  main  batch  as  follows: 


Water  used. 

Interval  after  mixing,  honrs. 

Pounds. 

Percent' 
approE-. 

mate. 

Initial  mixing 

21.5 
.6 
.12 

27.6 

2 

2e>.s 

6 

Houre. 

Dimensions. 

Sectional 
area. 

First  crack. 

Oompresrive 
strength. 

' 

Height. 

Compressed 
surface. 

Total. 

Per 

square 

inch. 

Remarks. 

1 

0* 
0 
2 
4 
4 
6 
8 

Inchie$, 
6.04 
6.01 
6.06 
6.99 
6.01 
6.02 
6.97 

Ineheg. 
6.01 
6.98 
6.07 
6.07 
6.06 
6.01 
6.02 

Inehef. 
6.06 
6.06 
6.08 
6.99 
6.02 
6.04 
6.60 

Sq.inehet. 
86.64 
86.18 
86.60 
86.86 
86.48 
86.80 
83.71 

Poundt. 
128,600 
126,800 
186,800 
188,900 
184,600 
141,700 
131,100 

PoundU. 
128,600 
126,800 
186,800 
138,900 
184,600 
141,700 
181,100 

PowtuJU. 
8,616 
8,468 
8,787 
8,S21 
8,688 
8,908 
8,S89 

1 

CEMENT — BETABDED  SETS. 


499 


Storm  King  Pobtland  Cement. 


RETARDED  SET  SERIES. 


Samples  taken  out  at  2-hour  intervals.  Main  batch  of  cement 
allowed  to  rest  undisturbed  in  the  mixing  bed  between  the  times  of 
taking  out  samples,  or  when  regauging.     Age  when  tested,  31  days. 


Original  quantities: 
Cement 


Founds. 
03.6 


Water 29.4  per  cents  27.6 

Water  added  to  the  main  batch  as  follows: 


Interval  after  mixing,  hours. 


Initial  mixing 

2 

i 

6 

8 


Water  used. 

• 

Percent, 

Pounds. 

approxi- 

mate. 

27.6 

29.4 

.75 

80.4 

.6 

81.6 

1 

84.2 

.75 

87.6 

I 


Dimensions. 


Hours. 

Height. 

Compressed 
surface. 

Inehiu. 

Inehe9. 

Inches. 

0 

6.06 

6.98 

6.06 

0 

6.00 

6.01 

5.99 

2 

6.06 

6.00 

6.00 

4 

6.99 

6.04 

6.07 

4 

6.06 

6.00 

6.11 

6 

6.08 

5.97 

6.06 

8 

6.03 

5.99 

6.06 

8 

4.02 

4.01 

4.06 

8 

1.92 

2.01 

2.07 

Sectional 
area. 


Sq. 


ineheB. 
86.28 
86.00 
86.00 
86.67 
86.66 
86.20 
86.41 
16.29 
4.17 


First 
crack. 


Pounds. 
68,600 
54,500 
48,600 
52,500 
51,600 
41.500 
27,300 
12,900 
2,860 


Compressive 
strength. 


Total. 


Poundt. 
65,500 
64,200 
67,600 
56,200 
53,500 
41,700 
28,806 
18,800 
2,850 


Per 

square 

inch. 


Pounds. 

1,802 

1,783 

1.599 

1,582 

1,460 

1,151 

791 

816 

688 


Remarks. 
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Dyckerhoff  Portland  Cement. 

retarded  set  series. 

Samples  taken  out  at  2-hour  intervals,  first  and  last  hours  exceptt^^ 
Main  batch  of  cement  allowed  to  rest  undisturbed  in  the  mixinj^  iw 
between  the  times  of  taking  out  samples,  or  when  regauging.  Aj.-^ 
when  tested,  31  days. 

Original  quantities:  ^'  " 

Cement 

Water •2^.6  per ivni -  . 

Water  added  to  the  main  batch  as  follows: 


• 

Interval  after  mixing,  hours. 

Water  nn^. 

Pounds. 

Per  rent 
apprcxi 
matf. 

Initial  mixinjr 

61.0           •>  fi 

4 

1.0            '^1 

12 

2.0 

30. -1 

14* 

2.0 
2.5 
0.75 

SI." 

16 

UA 

18 

%iA 

20 

0.5            SV* 

24 •. 

1.0             37.' 

.•-■  ..............■•......•..••••••......•.•.•••.........••.. ^....•....•..•... 

1 

Dimensions. 

Compressive 
strength. 

Hours. 

Sectional 
area. 

First 
crack. 

Per 

square 

inch. 

RemarL«. 

Height. 

Compressed 
surface. 

Total. 

Inches. 

Inches.  1  Inches. 

Sq.  inches. 

Pounds. 

Poutuis. 

Pounds. 

0 

6.00 

6.01 

5.92 

35.58 

126,300 

126,800 

3,549 

Age.32day<. 

1 

6.00 

6.08 

5.93 

36.05 

129,800 

132,200 

3,667 

Do. 

2 

6.99 

6.04 

5.92 

35.75 

112,500 

122,000 

8,412 

Do. 

4 

6.01 

6.05 

5.99 

36.24 

123,800 

123,300 

3,402 

Do. 

6 

6.03 

6.07 

6.02 

36.55 

97,800 

98,200 

2,686 

8 

6.02 

6.04 

6.00 

36.24 

88,400 

88,400 

2,439 

10 

6.00 

6.03 

6.08 

36.67 

84,800 

84,800 

2,312 

12 

6.00 

6.10 

6.08 

87.09 

70,400 

70,400 

1.898 

14 

5.98 

6.10 

6.04 

36.84 

64,800 

64,300 

1,745 

16 

6.05 

5.99 

6.02 

36.05 

62.800 

63.400 

1,758 

18 

5.98 

6.07 

6.00 

36.42 

60,000 

60,700 

1,666 

20 

5.98 

6.03 

6.03 

36.37 

61.500 

61.500 

1,690 

22 

6.00 

6.01 

6.03 

36.24 

55.900 

66,900 

1,570 

24 

5.97 

6.00 

6.04 

36.24 

56,200 

57,300 

1,581 

25 

6.05 

6.00 

6.00 

36.86 

56,900 

57,400 

1,578 

25 

6.04 

5.98 

6.01 

35.98 

54,900 

57,200 

1,591 

25 

4.04 

4.05 

4.07 

16.49 

26.600 

26.600 

1.613 

Do. 

25 

1.94 

2.02 

2.10 

4.24 

5.860 

5.860    ,      1,382 

Do. 

25 

1.93 

2.01 

2.10 

4.22 

5,960 

5,960    !      1.412 

Do. 

25 

2.01 

1.92 

2.13 

4.09 

1 
1 

5,180 

5,180          1.266 

Do. 
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DxcKERHorr  Portland  Cement. 

RETARDED   SET   SERIES. 

Samples  taken  out  at  2-hour  intervals,  first  hour  excepted.  Main 
Imtch  of  cement  kept  in  a  state  of  agitation  in  the  mixing  bed  un^il 
put  into  the  molds.     Age  when  testea,  31  days. 

)rigtnal  quantities:  Pounds. 

Cement 207 

Water 29.5  percent=  61 

Water  added  to  the  main  batch  as  follows: 


Interval  after  mixing,  hours. 

Water  used. 

Pounds. 

Per  cent 
approxi- 
mate. 

Initial  mixinir 

61.0 
1.0 
0.25 
0.12 

29.5 
30.0 
30.0- 
31.0 

10 

16 

20 



Hours. 

Dimensions. 

Sectional 
area. 

First 
crack. 

Compressive 
strength. 

Remarks. 

Height. 

Compressed 
surface. 

Total. 

Per 

square 

inch. 

0 

1 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

Inches. 

.  5.99 
6.00 
6.07 
6.07 
5.96 
5.99 
5.97 
5.96 
5.96 
5.98 
6.05 
5.98 

Inches. 
6.06 
6.10 
5.98 
5.98 
6.10 
6.10 
6.03 
6.05 
6.02 
6.01 
6.00 
6.04 

Inches. 
6.06 
6.05 
6.01 
6.14 
6.26 
6.02 
6.14 
6.15 
6.08 
6.07 
6.06 
5.60 

So.  iwhcs. 
86.72 
36.90 
85.93 
36.71 
3S.19 
36.72 
37.02 
37.20 
86.60 
36.49 
36.36 
33.22 

Pounds. 

104,500 

119,900 

107,900 

102,200 

104.400 

98,900 

83,400 

69.600 

62,900 

65.800 

64,600 

57,100 

Pounds. 

109,200 

120,400 

114,500 

102,200 

104,400 

98,900 

83,400 

71.800 

62,900 

65.800 

64,600 

57,100 

Pounds. 
2,978 
8,262 
8,186 
2.783 
2.733 
2,693 
2,252 
1,928 
1,718 
1,803 
1,776 
1,718 
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JossoN  Portland  Cement. 


RETARDED  SET  SERIES. 

Samples  taken  out  at  2-bour  intervals.  Main  batch  of  cemeot 
allowed  to  rest  undisturbed  in  the  mixing  bed  between  the  times  of 
taking  out  samples,  or  when  regauging.     Age  when  tested,  30  days. 

Original  quantities:  P<*^* 

Cement Kl 

Water 30.2  percent^  3 

Cement  in  top  of  barrel  was  lumpy. 

After  the  initial  mixing  no  additional  water  was  needed. 


Dimensions. 

Compressive 
strength. 

Hours. 

Sectional 
area. 

First 
crack. 

ia<«.a 

Reinsrk«. 

Height. 

CompreBsed 
surface. 

Total. 

square 
inch. 

• 

Liches. 

Inches. 

India. 

Sq.  inches. 

Poundi. 

Pounds.      Pounds. 

0 

6.00 

6.06 

6.01 

36.42 

109,000 

119,000          3,267 

0 

6.00 

6.01 

5.95 

35.75 

121,200 

121,-200          3,390 

2 

6.05 

6.00 

5.95 

36.82 

121,000 

1-2.5, 300          3,498 

4 

6.02 

6.01 

5.93 

35.63 

139.700 

139,800          3.923 

4 

6.06 

6.00 

5.89 

35.88 

132,200 

133,900          3,731     , 

6 

6.01 

6.97 

6.02 

35.93 

129,900 

13-2,800          3.696 

8 

6.98 

6.03 

5.99 

36.11 

124,000 

139,000          3,849 

8 

4.05 

4.11 

3.99 

16.40 

59.300 

59,300          8,615    , 

8 

4.05 

4.09 

4.05 

16.56 

56,000 

56,000 

3,381 

8 

2.03 

1.96 

2.04 

4.00 

9,720 

9,720 

2.430 

8 

1.95 

2.04 

2.06 

4.20 

11.650 

11,550 

2. 749 
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Steel,  Slag,  Cement. 

retarded  set  series. 

Samples  taken  out  at  2-bour  intervals.  Main  batcii  of  cement 
kilo  wed  to  rest  undisturbed  in  the  mixing  bed  between  the  times  of 
akin^  out  samples,  or  when  regauging.     Age  when  tested,  31  days. 

>riginal  quantlUes:  PoundB, 

Cement 80.5 

Water 36percent=  29 

Water  added  to  the  main  batch  as  follows: 


Interval  after  mixing,  hours. 


Initial  mixing 

6 

8 


Water  used. 

Pounds. 

Per  cent, 
approx- 
imate. 

•29.0 
0.5 
0.6 
0.5 
0.25 

S6.0 
86.9 
38.6 
40.0 
40.5 

Hours. 


0 

0 
2 
4 

4 
6 
8 
8 


Dimensions. 


Height. 


Incha. 
5.98 
6.02 
6.06 
6.00 
6.04 
6.02 
6.03 
4.08 


Compressed  sur- 
face. 


Inches. 
6.04 
6.02 
6.07 
6.04 
6.00 
6.04 
6.00 
4.01 


Inches. 
6.00 
5.96 
6.03 
6.10 
6.05 
6.00 
6.08 
3.88 


Sectional 
area. 


Sq.  inches. 
36.24 
35.88 
36.60 
36.84 
36.30 
36.24 
36.48 
15.55 


First 
crack. 


Pounds. 
42,700 
41,100 
40,600 
88,800 
36,000 
38,400 
32,800 
11,900 


Compressive 
strength. 


Total. 


Pounds. 

Pounds. 

42,700 

1,178 

41,500 

1,156 

41,400 

1,131 

38.800 

1,053 

36,900 

1,016 

36.400 

1,004 

35,100 

962 

18,500 

868 

Per 

square 

inch. 


Remarks. 
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Austin,  Natural  Cement. 


RETARDED   SET  SERIES. 


Samples  taken  out  at  2-hour  intervals.  Main  batch  of  cement  allows, 
to  rest  undisturbed  in  the  mixing  bed  between  the  times  of  taking  oui 
samples,  or  when  regauging.     Age  when  tested,  30  daj^s. 


Original  quantities: 


IHmti. 


Cement ^'J 

Water 39.4  per  ceni=  i. 

Water  added  to  the  main  batch  as  follows: 


■ 

• 

Interval  after  mixing,  hours. 

• 

Water  used. 

Pound*^ 

Percent 
1  approxi- 
mau. 

Initial  mixing 

32.5 
3.5 
2 
.5 
.25 

39.4 

2 

45.1 

4 

'       49 

6 

60.  J 

8 

1       51 

Dimengions. 

Compressive 
strength. 

Hours. 

Sectional 
area. 

First 
crack. 

1 

Remarkc 

Height. 

Compressed 
surface. 

Total. 

square 
inch. 

Inches. 

1 
Inches.   1   Inches. 

So.  inches. 

Pounds. 

Pounds. 

Pomtds. 

0 

6.04 

6.01 

6.09 

36.60 

26,600 

26,600    !          727 

0 

6.03 

6.02 

6.10 

36.72 

25,000 

26,100 

711 

2 

6.05 

6.00 

6.13 

36.78 

15,600 

15.600 

724 

4 

6.02 

5.98 

6.11 

86.53 

10,300 

12,800 

SdO 

4 

5.99 

6.02 

6.08 

36.60 

10,700 

12,100 

331 

6 

6.02 

6.00 

6.10 

86.60 

.      9,800 

10,100 

276 

8 

5.96 

6.00 

6.12 

36.72 

9,600 

10,900 

297 

8 

4.01 

4.02 

4.03 

16.20 

3.810 

3,810 

235 

8 

4.01 

4.03 

3.99 

16.08 

3,900 

4,300 

•267 

8 

1.95 

2.02 

2.05 

4.14 

710 

710 

171 

8 

2.01 

1.96 

2.04 

4.00 

640 

640 

160 

8 

2.02 

1.96 

2.06 

4.03 

590 

620 

153 

8 

2.02 

1.96 

2.05 

4.01 

630 

630 

157 

1 
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Bonneville  Improved,  Natural  Cement. 

retarded  set  series. 

Samples  taken  out  at  2-hour  intervals,  excepting  the  first  and  last 
bours.  Main  batch  of  cement  allowed  to  rest  undisturbed  in  the  mix- 
ing bed  between  the  times  of  taking  out  samples,  or  when  refuging. 
Xge  when  tested,  34  days,  excepting  the  7-hour  samples,  which  were 
35  davs  old. 

Original  quantities:  Pounds. 

Oment 66.75 

Water ^. 42.7  per  cent—  28. 5 

Water  added  to  the  main  batch' as  follows: 


Interval  after  mixing,  hours. 


Initial  mixing 
1 


Water  used. 

Poundi*. 

Per  cent, 
approxi- 
mate. 

28.5 
4.5 

42.7 
52.1 

No  more  water  was  needed  in  this  batch. 


1 

Dimensions. 

Sectional 
area. 

First 
crack. 

Compressive 
strength. 

• 

Remarkii. 

Hours. 

Height. 

Compressed 
surface. 

Total. 

Per 

square 

inch. 

1 

0 
0 
1 
2 
4 
6 
7 
7 
7 

IncJtes. 
5.98 
5.97 
5.97 
6.03 
6.01 
6.05 
4.00 
4.01 
4.00 

Inches. 
6.03 
6.02 
6.08 
5.93 
5.93 
5.99 
4.01 
8. 99 
4.06 

Inches. 
6.14 
6.15 
6.02 
6.02 
5.96 
5.98 
3.95 
8.97 
8.98 

So.  inches. 
87.02 
87.02 
86.80 
35.70 
35.34 
85.82 
15.83 
15.84 
16.15 

Pounds. 

32,900 

28,300 

10,600 

8.400 

9,900 

13,600 

4,600 

6,200 

6,300 

Pounds. 

83,800 

82,500 

11,700 

13,800 

13,700 

13,900 

6,480 

6,900 

6,950 

Pounds. 
913 
878 
822 
887 
888 
888 
409 
435 
480 

Voids. 
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NoBTON,  Natural  Cement. 

BETABDED  SET  SEBIES. 

Samples  taken  out  at  2-hour  intervals.  Main  batch  of  cemes: 
allowea  to  rest  undisturbed  in  the  mixing  bed  between  the  time>o: 
taking  out  samples,  or  when  regauging.     Age  when  tested,  34  days. 

Original  quantities:  ^'^^''^' 

Cement f.-^' 

Water «l2.9perceni=J&i 

Water  added  to  the  main  batch  as  follows: 


Water  u«e4. 


Interval  after  mixing,  hours. 


Initial  mixing 

2 

4 


Per  c-t2' 
Pounds,    jippms 

male. 


29.5 
2.5 
1.0 
0.25 


41  y 
4t... 

1?.: 

.vi: 


Dimensions. 


Hours. 


Height. 


Compressed 
surface. 


Sectional 
area. 


0 
0 
2 
4 
4 
6 
8 


Inches. 

Inches. 

Inches. 

6.01 

6.03 

6.15 

6.05 

6.01 

6.14 

6.00 

6.03 

6.07 

5.98 

5.95 

5.90 

5.98 

5.96 

5.00 

5.93 

5.00 

5.86 

5.99 

5.92 

5.90 

Sq.  inches. 
37.08 
36.90 
36.60 
85.10 
86.76 
35. 16 
34.92 


First 
crack. 


Compressive 
strength. 


Total. 


Per 

square 

Inch. 


Pounds. 
25.200 
27,550 
16.200 
10,100 
11,900 
11,700 
6,700 


Remark' 


Pounds. 



P(mnds. 

25,200 

680 

27,550 

747 

16,200 

443    , 

11,200 

319 

12,900 

361 

14.900 

424 

18,200 

378 

VoldB. 


Stab  Pobtland  Cement. 


BETABDED  SET  SEBIES. 

Samples  taken  out  at  intervals,  as  indicated  in  the  tables  which  fol- 
low. Main  batches  of  cement  kept  in  a  state  of  agitation  in  the  mixiD? 
bed  until  put  into  molds. 

Two  kinds  of  cement  were  used  of  the  above  brand,  one  the  ordinary 
commercial  mixture  containin&f  plaster,  the  usual  "  restrainer,"  toi^n- 
trol  the  rate  of  setting;  the  other  kind  the  same  as  the  first,  but  with- 
out the  use  of  plaster.  Age  when  tested,  30  days  from  the  time  of 
mixing. 

The  cement  with  plaster  was  mixed  when  40  days  old,  that  without 
plaster  when  46  days  old,  from  the  time  of  grinding. 

Original  quantltiea:  ^^^ 

Cement,  with  plaster ^. 

Water 82.9  per  cem=  i^\ 

Cement,  without  plaster t^/- 

Water • 42  per  cent=  l* 
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Water  was  added  to  the  batches  as  follows: 

STAR  PORTLAND  CEMENT,  WITH  PLASTER. 


1 
Water  used.       i 

Water  used. 

Interval 
after 

Interval 
after 

mixing. 

Succes- 
sive. 

Total. 

mixing. 

Succes- 
sive. 

Total. 

Hr«,  min. 

Pounds. 

Pounds. 

Hrs.  min. 

Pounds. 

1 

Pounds.  1 

Initial 
mixing 

}    123.5 

128.5 

27  00 

28  00 

1.0 
2.0 

223.5 
225.5 

4    00 

8.0 

126.5 

29    00 

LO 

226.5 

4    15 

1.0 

127.5 

30    30 

LO 

227.5 

4    80 

4.0 

18L5 

82    00 

2.0 

229.5 

4    50 

9.0 

140.5 

84    00 

LO 

230.5 

5    10 

8.0 

148.5 

35    00 

LO 

23L5 

5    80 

8.0 

156.5    . 

87    00 

LO 

232.5 

6    00 

7.0 

163.5    1 

89    00 

1.0 

233.5 

6    15 

6.0 

169.5    1 

40    80 

1.0 

234.5 

6    60 

4.0 

173.5 

41    30 

LO 

235.5 

7    05 

8.0 

181.5 

46    00 

LO 

236.5 

8    00 

4.0 

185.5 

47    00 

1.0 

237.5 

8    45 

4.0 

189.5 

50    00 

LO 

238.5 

9    80 

4.0 

193.5 

51    10 

2.0 

240.5 

9    50 

2.0 

195.5 

52    00 

2.0 

242.5 

12    00 

2.0 

197.5 

54    30 

LO 

243.5 

18    00 

1.0 

198.5 

56    00 

1.0 

244.5 

18    30 

LO 

199.6 

60    00 

2.0 

246.5 

14    00 

1.0 

200.5    1 

62    00 

LO 

247.5 

14    50 

1.0 

201.5 

64    00 

2.0 

249.5 

16    00 

2,0 

203.5 

68    00 

LO 

250.5 

17    00 

2.0 

205.5 

70    00 

LO 

25L5 

18    00 

1.0 

206.5 

72    00 

2.0 

253.5 

19    10 

3.0 

209.5 

74    00 

LO 

254.5 

20    00 

2.0 

211.5 

76    00 

LO 

255.5 

21    00 

LO 

212.5 

78    00 

LO 

256.5 

22    00 

3.0 

215.5 

82    00 

LO 

257.5 

28    00 

8.0 

218.5    ' 

88    00 

LO 

258.5 

24    00 

1.0 

219.5 

92    00 

LO 

259.5 

25    00 

LO 

220.5 

96    00 

.5 

260.0 

26    00 

2.0 

222.5    1 

100    00 

.5 

260.5 

STAR  PORTLAND  CEMENT,  WITHOUT  PLASTER. 


Initial 
mixing 

}    158.0 

158.0 

34 
36 

00 
00 

2.0 
LO 

189.0 
190.0 

7    30 

2.0 

160.0 

38 

00 

L5 

191.5 

8    30 

1.0 

16L0 

40 

00 

L5 

193.0 

9    00 

2.0 

163.(0 

42 

00 

1.0 

194.0 

10    00 

1.0 

164.0 

44 

00 

1.5 

195.5 

11    00 

LO 

165.0 

54 

20 

0.5 

196.0 

12    00 

2.0 

167.0 
16^.0 

56 

00 

LO 

197.0 

14    00 

2.0 

58 

00 

LO 

198.0 

16    00 

2.0 

171.0 

64 

00 

1.0 

199.0 

18    00 

2.0 

173.0 

68 

00 

0.5 

199.5 

19    30 

LO 

174.0 

70 

00 

0.5 

200.0 

22    00 

2.0 

176.0 

71 

40 

LO 

201.0 

23    00 

1.0 

177.0 

78 

50 

0.5 

201.5 

24    00 

2,0 

179.0 

81 

00 

0.5 

202.0 

26    00 

LO 

180.0 

85 

00 

LO 

203.0 

26    00 

2.0 

182,0 

90 

00 

0.5 

203.5 

28    00 

2.0 

184.0 

92 

00 

0.25 

203.75 

80    00 

LO 

185.0 

96 

00 

0.25 

204.0 

82    00 

2.0 

187.0 

98 

00 

0.25 

204.25 
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STAR  PORTLAND  CEMENT,  WITH  PLASTER. 


Dimensions. 

Compressive 
strength. 

1 

Uoure. 

Sectional 
an*a. 

First  crack. 

Height. 

Compreflsed  sur- 
face. 

Per 
Total.      '    square 
inch. 

Renuri- 

1 

0 
0 

1 
1 

Inckef. 
4.07 
4.00 
4.08 
4.04 

Inchrr. 

8.99 

'      4.07 

3.99 

3.99 

Inchet. 
3.72 
8.70 
3.89 
3.94 

So.  inchet. 
14.84 
15.06 
15.52 
16.  ?2 

Pounds. 
49,000 
91,900 
66,100 
75.000 

Pounds.      Pounds. 
71,700           4.832 
91,900          6,102 
66,100    1      4.269 
79,400    1      5.061 

1               1 

2 
2 
8 
3 

8.99 
4.07 
3.98 
3.98 

4.02 
8.99 
4.01 
4.06 

4.00 
4.00 
4.00 
4.02 

16.08 
15.96 
16.04 
16.32 

»1,000 

84,000 

109.800 

91.000 

101.200          6.294 
104,500           6,648 
109.800           6.845 
106,400           6.520 

1 

'          4 
4 
6 
6 

3.98 
3.98 
4.01 
8.98 

4.05 
4.06 
8.98 
4.06 

4.03 
4.10 
4.00 
4.03 

16.82 
16.65 
15.92 
16.36 

*  85,000 
88,000 
37,500 
50,400 

86,200 
94,200 
37,500 
50,400 

5,282 

5.658 

2.356 

'      3,081 

8 

8 

10 

10 

4.02 
3.96 
8.95 
8.97 

3.97 
4.05 
4.02 
4.01 

4.02 
4.02 
4.12 
4.20 

15.96 
16.28 
16.56 
16.84 

44,600 
41.200 
39.800 
39,300 

44,600 
41,200 
40,400 
39,300 

2,794 
2,531 
2,440 
2,334 

1 
1 

12 
12 

14 
14 

4.05 
3.97 
4.01 
4.07 

8.97 
4.03 
8.97 
3.96 

3.94 
.3.96 
4.06 
4.04 

15.64 
16.96 
16.12 
16.00 

36.900 
30,100 
22.000 
38,100 

36.900 
31,300 
33.000 
88.100 

•2,359 
1,961 
2,047 
2,381 

16 
16 

18 
18 

3.95 
4.08 
4.04 
4.06 

4.02 
8.98 
8.98 
4.00 

4.07 
4.06 
4.07 
4.05 

16.36 
16.16 
16.20 
16.20 

3q,300 
34.800 
34.200 
36,800 

35,800 
84,800 
34,200 
36,800 

2,158 
2,153 
2,111 
2,272 

20 
20 
22 
22 

4.05 
4.04 
4.03 
4.03 

3.96 
8.96 
3.98 
3.96 

4.04 
4.02 
4.06 
4.03 

16.00 
15.92 
16.16 
16.96 

29,300 
31.400 
33,700 
27,400 

29.300 
31,400 
33,700 
27,400 

1,831 
1,9?2 
2,085 
1.717 

24 
24 
26 
26 

4.03 
4.05 
4.07 
4.09 

3.97 
3.96 
3.98 
8.96 

4.01 
4.07 
4.07 
4.03 

16.04 
16. 12 
16.20 
15.96 

25.600 
27.300 
23.700 
25,900 

24.600 
28.100 
23.700 
26,900 

1,696 
1,743 
1,463 
1,623 

28 
28 
30 
30 

4.09 
4.07 
4.01 
4.05 

3.97 
3.96 
3.97 
8.97 

4.02 
4.05 
4.03 
4.07 

15.96 
16.04 
16.00  a 
16.16* 

24,400 
27,400 
21.800 
24.600 

24,400 
27,400 
21.800 
24,600 

1,629 
1,708 
1.363 
1,522 

82 
82 
84 
34 

3.98 
8.98 
3.95 
3.99 

4.03 
4.06 
4.a5 
3.99 

4.01 
4.05 
4.01 
4.06 

16.16 
16.44 
16.24 
16.20 

19,000 

•     24,100 

20,100 

23,600 

19,500 
24,100 
20,100 
28.600 

1,207 
1,466 
1.238 
1,457 

36 
36 
38 
88 

4.03 
4.08 
4.10 
4.00 

4.01 
4.01 
4.02 
4.07 

3.98 
4.01 
4.02 
4.02 

15.96 
16.08 
16.16 
16.86 

17,200 
22,700 
22,500 
20,800 

18,300 
22,700 
22,600 
20,800 

1,147 
1,412 
1,392 
1,271 

40 
40 
42 
42 

4.00 
8.98 
4.02 
4.00 

4.04 
4.01 
3.96 
4.00 

4.00 
4.02 
3.99 
3.99 

16.16 
16.12 
15.80 
15.96 

20,000 
19,400 
15,900 
20,700 

20,000 
19,400 
15,300 
20,700 

1,238 

1,208 

968 

1,297 

44 
44 

46 
46 

3.99 
4.06 
4.02 
4.03 

4.10 
4.01 
3.99 
4.00 

3.97 
3.95 
4.02 
4.00 

16.28 
16.84 
16.04 
16.00 

20,600 
16,900 
19,800 
15,400 

20,600 
16,900 
19,800 
16,300 

1,266 
1,067 
1.203 
1,019 

48 
48 
50 
50 

8.95 
3.97 
3.96 
4.02 

4.01 
4.00 
4.00 
3.96 

4.00 
4.00 
4.00 
3.98 

16.04 
16.00 
16.00 
15.76 

19,100 
19,200 
19,800 
17,300 

19,100 
19,200 
19,800 
17,300 

1,191 
1,200 
1,288 
1,096 

52 
52 
64 
54 

3.95 
4.06 
3.95 

4.02 
3.95 
4.00 
8.94 

4.00 
4.01 
4.00 
4.01 

16.08 
15.84 
16.00 
15.80 

17,400 
18,600 
18.400 
15,100 

17,400 
18,600 
18,100 
15,100 

1,082 

1,174 

1,150 

966 
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1 

Dimensions. 

Sectional 
Area. 

First  crack. 

Compressive 
strength. 

Remarks. 

Hours. 

Height. 

Compressed  sur- 
face. 

Total. 

Per 

square 

Inch. 

56 
.=^6 
58 
58 

60 
60 

62 
62 
(i4 
64 

66 

r>6 

68 

70 

70     ' 
72 
72 

'         74 
71 
76 
76 

78 
78 
SO 

80 

i         82 

1        82 
84 

IncAef. 
4.06 
3.99 
8.95 
8.97 

3.97 
4.01 

8.96 
3.96 
3.96 
3.97 

4.00 
8.95 
8.96 
4.09 

3.96 
4.01 
4.07 
8.97 

4.03 
4.03 
3.98 
4.00 

4.01 
4.05 
3.96 
3.97 

3.96 
3.97 
4,00 
3.98 

4.01 
4.01 
4.02 
4.03 

4.09 
4.08 
4.05 
4.06 

8.99 
4.00 
4.06 
4.09 

4.00 
4.00 

8.97 
4.03 
8.07 

4.00 

Inches. 
3.97 
3.96 
4.02 
4.00 

4.01 
3.95 

4,02 
4.00 
4.00 
4.02 

3.96 
4.02 
4.01 
3.98 

4.03 
3.94 
3.95 
4.07 

3.96 
3.92 
4.02 
3.94 

3.98 
8.96 
4.07 
4.10 

4.06 
4.06 
3.96 
4.03 

3.98 
3.96 
4.00 
4.00 

4.00 
4.00 
4.00 
3.99 

4.03 
4.00 
4.00 
4.00 

3.99 
8.99 

4.00 
3.96 
4.00 
3.96 

Inchet. 
3.95 
8.92 
3.98 
3.99 

4.01 
4.00 

4.00 
3.97 
3.98 
3.96 

3.95 
3.96 
4.07 
3.99 

4.05 
4.01 
3.96 
3.99 

8.96 
4.01 
o.  99 
4.01 

4.05 
4.06 
4.04 
3.98 

4.00 
3.97 
3.97 
3.99 

4.02 
4.03 
8.94 
3.96 

4.02 

4.01 

.    3.99 

3.97 

3.94 
3.92 
3.97 
3.99 

4.00 
3.99 

4.03 
4.02 
4.06 
4.08 

Sq.  incfifs. 
15.68 
15. 52 
16.00 
15.96 

16.20 
15.80 

16.08 
15.88 
15.92 
15.92 

15.60 
15.92 
16.32 
15.88 

16.32 
15.92 
15.64 
16.24 

15.68 
15.72 
16.04 
15.80 

16.12 
16.08 
16.44 
16.32 

16.32 
16. 12 
16.72 
16.08 

16.00 
15.96 
15.76 
15.84 

16.08 
16.04 
15.96 
15.84 

15.88 
15.68 
15.88 
15.96 

15.96 
15.92 

16.12 
15.92 
16.24 
16.16 

Pounds. 
18,800 
18.200 
17,600 
19,400 

18,700 
18, 100 

17,100 
18,400 
18,500 
17,100 

17,800 
16,500 
16,900 
13,800 

17,700 
14,600 
14,300 
15,200 

14,800 
14,400 
17,300 
13,700 

14,100 
15.200 
12,600 
12,400 

13,800 
15,100 

Pounds. 
18,800 
18,200 
17.600 
19,400 

18,700 
18, 100 

17,100 
18,400 
18,500 
17,100 

17,800 
16,500 
16,900 
13,800 

17,700 
14,600 
14,300 
15,200 

14,800 
14,400 
17,300 
13,700 

14,100 
15,200 
12,600 
12,400 

13,800 
15,100 
12,500 
14,500 

10,600 
12,200 
12, 700 
14,500 

9,900 
13,300 
18,000 

9.300 

13,200 
11,400 
12,300 
11,000 

9,100 
9,400 

10,300 
11,500 
10,800 
11.100 

Pounds. 
1,199 
1,173 
1,100 
1,216 

1,154 
1,146 

1,063 
1,159 
1,162 
1,074 

1,141 

1.036 

1,036 

869 

1,065 
917 
914 
936 

944 

916 

1,079 

867 

875 
915 
766 
760 

846 
937 
795 

;        S4 

902                           1 

1 

86 

668 
764 
806 
915 

616 
829 
816 
587 

831 
727 
775 
689 

670 
590 

639 
722 
666 
687 

86 

88 

88 

90 
90 
92 
92 

94 

*  *  *  * 

-••••«■•••• 

94 

96 

96 

96 

* 

96 

1      100 
100 

10,300 

102 

102 

• 
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CEMENT— BETABDED  SETS. 


STAB  PORTLAND  CEMENT,  WITHOUT  PLASTER, 


Dimensions. 


Hoars. 


Height. 


0 
0 
1 
1 

2 
2 
8 


4 
4 
6 
6 

8 

8 

10 

10 

12 
12 
14 
14 

16 
16 
18 
18 

20 
20 
22 
22 

24 
24 
26 
26 

28 
28 
SO 
80 

82 
82 
34 
84 

86 
86 
88 
88 

40 
40 
42 
42 

44 
44 

46 
46 

48 
48 
50 
50 

52 
52 
54 
54 


Inches. 
4.05 
4.06 
4.06 
4.02 

4.00 
4.02 
4.04 
4.06 

4.03 
4.07 
4.08 
4.06 

4.06 
4.02 
4.07 
4.08 

4.04 
4.00 
4.05 
4.01 

4.07 
4.05 
4.02 
4.06 

4.01 

4.05 
4.00 

4.10 
4.05 
4.00 
4.00 

3.97 
3.96 
4.02 
8.98 

8. 96 
8.96 
4.02 
4.00 

4.05 
8.96 
4.05 
8.96 

8.97 
4.02 
4.01 
8.98 

4.00 
4.02 
4.00 
4.00 

4.08 
4.05 
4.06 
4.07 

4.06 
4.06 
4.06 
4.06 


Compressed  sur^ 
face. 


Inches. 
3.98 
3.97 
8.96 
3.97 

4.05 
4.00 
8.97 
8.96 

8.98 
8.96 
8.98 
4.00 

8.96 
3.97 
8.97 
8.98 

8.98 
8.96 
3.96 
4.02 

4.01 
4.00 
4.09 
S.  99 

4.06 
4.04 
3.98 
4.04 

3.99 
4.00 
4.01 
8. 99 

4.06 
4.04 
8.99 
4.01 

3.97 
4.04 
8.94 
3.94 

8.95 
4.00 
8.96 
4.01 

4.03 
8.99 
8.95 
4.07 

8.97 
8.95 
3.98 
8.96 

8.94 

8.97 
8.97 

8.96 
8.94 
8.95 
3.95 


Indies. 
4.10 
4.07 
4.08 
4.07 

4.02 
4.06 
4.04 
4.08 

4.05 
4.08 
4.02 
4.06 

4.04 
4.07 
4.00 
4.02 

4.08 
4.04 
4.00 
3.97 

8.99 
8.98 
4.00 
4.00 

a 

8.99 
3.94 
8.94 
8.98 

4.00 
8.96 
8.97 
4.00 

4.05 
4.06 
4.08 
4.02 

4.02 
4.06 
4.06 
4.06 

4.06 
4.07 
4.12 
4.05 

4.01 
4.04 
4.07 
4.00 

4.08 
4.08 
8.94 
8.98 

4.05 
4.06 
4.08 
4.00 

4.01 
4.00 
4.10 
4.06 


Sectional 
area. 


First  crack. 


Compressive 
strength. 


ToUl. 


iSg.  inches. 
16.82 
16.16 
15.96 

Pounds, 
86,200 
41,800 

16.16 

16.28 

16.24 

16.04 

16.04 

16.12 

16.04 
16.00 

27,800 

16.12 

16.00 

16.16 

15.88 

16.00 

16.24 

16.00 

15.84 

15.96 

16.00 

15.92 

16.86 

15.96 

16.06 

15.92 

15.68 

15.86 

15.96 

15.92 

15.92 

15.96 

16.82 

16.40 

16.28 

16.12 

15.96 

16.40 

16.00 

16.00 

16.04 

16.28 

16.24 

16.24 

16.16 

16.12 

16.08 

16.28 

16.20 

15.92 

15.68 

15.76 

15.96 
16.16 
16.00 

"'ii'ooo" 

15.88 

15.88 

15.76 

16.20 

16.12 

............ 

Pounds. 
87,100 
41,800 
44.100 
89.200 

41,800 
41,500 
43,800 
42,600 

89,100 
80,600 
86,600 
36,800 

32,100 
82,900 
29,800 
28,900 

26,000 
28,700 
19,800 
19,700 

28,600 
22,100 
28,000 
^,200 

24,800 
22,100 
28,000 
21,500 

28,200 
28,400 
20.500 
18,800 

24,700 
28,200 
20,100 
19,800 

14,400 
17,800 
18,200 
17,100 

17,400 
18,200 
19,600 
17,600 

18,800 
17,400 
18,800 
18,700 

19,800 
16,200 
17,000 
16,100 

15.800 
15,800 
17,500 
16,600 

16,600 
16,500 
19,400 
20,500 


Per 
square 
inch. 


Pounds, 
2.27S 
2.5!>6 
2.768 
2,426 

2.568 
2,556 
2,700 
2.650 

2,426 
1.908 
2,281 
2,288 


2.006 

2,086 

,877 

,806 

,001 
.481 
.260 
,284 

,469 
,388 
.406 
,828 

.511 
,888 
,467 
,854 

,454 
,470 
,288 
,178 

.518 
,415 
,285 
,197 

902 
,065 
,188 
,069 

,065 
,118 
.201 
,064 

,168 
,079 
.188 
,1« 

,222 
,018 
,122 
,022 

959 

978 

,094 

,045 

,045 
,047 
,196 
,272 


RenurU'i 


I 

e 

r 
U 


i 


t- 


Ti 


n 
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STAR  PORTLAND  CEMENT,  WITHOUT  PLASTER— Continued. 


1 

Dimenaionfl, 

Sectional 
area. 

First  crack. 

Compreniye 
stren^. 

Remarks. 

Sours. 

Height 

Compreaeed  sur* 
face. 

Total. 

Per 

square 

inch. 

56 

Incha, 
4.00 
4.02 
4.00 
4.06 

4.00 
4.01 
8.94 
3.98 

3.96 
8.96 
4.00 
8.97 

3.97 
4.00 
4.01 
8.98 

4.00 
4.02 
4.01 
4.00 

4.06 
4.08 
4.00 
4.07 

3.96 
4.00 
3.96 
4.08 

4.02 
3.96 
4.05 
8.96 

8.96 
8.99 
4.01 
4.08 

3.96 
8.92 
3.94 
4.00 

8.96 
4.02 

4.06 
4.02 
4.02 
4.00 

3.98 
4.00 

Indies. 
3.M 
3.94 
3  93 
3.96 

3.94 
3.96 
4.00 
4.03 

4.06 
4.06 
3.98 
4.04 

4.04 
4.00 
4.07 
4.07 

4.00 
3.98 
4.00 
4.08 

4.00 
4.00 
4.00 
8.96 

4.01 
8.96 
4.06 
8.96 

8.96 
4.06 
8.97 
4.00 

8.99 
8.99 
8.94 
3.98 

4.02 
4.02 
4.00 
3.98 

4.01 
3.96 

3.96 
3.94 
4.00 
4.00 

4.08 
4.07 

Inches. 
4.08 
4.09 
4.07 
4.07 

4.02 
4.02 
4.04 
4.01 

4.00 
4.00 
4.02 
4.07 

3.99 
3.98 
4.00 
8.96 

8.90 
3.93 
4.00 
4.00 

3.96 
4.00 
3.96 
4.01 

i>n 

4.10 
4.08 
4.11 

4.06 
4.09 
4.06 
4.08 

4.01 
4.07 
4.06 
4.06 

4.09 
4.08 
4.00 
4.01 

4.06 
4.02 

4.06 
4.01 
4.00 
4.01 

3.98 
4.00 

So.  inches. 
16.16 
16.12 
16.00 
16.08 

15.84 
15.88 
16.16 
16.16 

16.12 
16.20 
16.00 
16.44 

16.12 
15.92 
16.28 
16.00 

15.60 
15.64 
16.00 
16.12 

15.84 

16.00 

•    15.84 

15.88 

16.48 
16.24 
16.62 
16.28 

15.96 
16.66 
16.12 
16.82 

16.00 
16.24 
15.96 
16.16 

16.44 
16.20 
16.00 
15.76 

16,28 
15.88 

16.00 
15.80 
16.00 
16.04 

16.24 
16.28 

Pounds. 

Pounds. 
21,900 
20.100 
19,300 
16,600 

17,200 
18,000 
18,900 
19,500 

19,000 
18,900 
15,500 
14,400 

13,800 
13,200 
14,000 
13,400 

11,900 
13,200 
14,100 
13,100 

13,800 
13,500 
13,400 
13,000 

14,100 
13,200 
13,300 
13,500 

11,200 
14,400 
18,700 
14,600 

14,200 
12,600 
12,700 
12,400 

13,800 
14,500 
14,100 
13,200 

14,600 
12.600 

12,800 
12,500 
12,100 
11,500 

18,900 
12,200 

Pounds. 
1,366 
1,247 
1.206 
1,032 

1,086 
1,134 
1,170 
1,207 

1,179 

1,167 

969 

876 

856 
829 
860 
888 

763 
844 
881 
813 

871 
844 
846 
819 

856 
813 
805 
829 

702 
870 
850 
888 

888 
770 
796 
767 

809 
896 
881 
888 

897 
787 

800 
791 
756 
717 

866 
749 

56 

58 
58 

«o 

60 
62 
62 

.•••...,..... 

64 

64 

66 

66 

68 
68 
70 
70 

72 
72 

'         74 

'         74 

1 

7fi 

76 

78 
78 

80 
80 

i         82 

1         84 

84 

!         86 

86 

1         88 

88 
90 
90 

92 
92 
94 
94 

96 
96 

98 

98 

100 

100 

102 
102 
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CE10:NT — RETABDED   SETS, 


Stab  Pobtland  Cement. 


BETARDED  SET  8EBIES. 


Additional  tests  after  setting  longer  periods  in  air  at  ordinary  aid 
at  low  temperatures. 

The  intervals  during  which  these  samples  were  exposed  to  t»-  F. 
temperature  were  preceded  by  setting  in  air  at  about  70^  F.  periods  of 
3  or  4  days  each.  This  short  period  occurred  immediately  after  mix- 
ing. After  exposure  to  low  temperatures  the  samples  remained  ar 
about  70^  F.  the  different  intervals  stated  in  the  details  of  the  te^ts. 

CEMENT,  WITH  PLASTER. 


Marks. 


Time  of  setting  In  air 
I  at  temperatures  of — 


Hours  . 
re-     ' 
tarded. 


0°F. 


70°  P. 


J  r 


J  17 


J  17 


J  17 


72 


M09. 

4 


J  17 


J  17 


J  17 


J  17 


J  17 


72 


72 


Days. 


M08. 


72 


72 


72 


72 


96 


96 


Days. 
4 


Dimensions. 


Height. 


In«, 
1.98 
2.03 
1.98 
2.03 
2.00 

1.99 
1.98 
1.99 
1.99 
2.01 

1.99 
1.97 
1.98 
2.02 
1.94 

1.98 
1.98 
2.00 
1.96 
2.02 

1.98 
1.98 
1.98 
1.97 
1.97 

1.96 
1.97 
1.98 
1.98 
1.96 

2.03 
2.03 
1.94 
1.98 

2.00 
2.00 
2.01 
2.00 
2.00 

2.05 
2.00 
2.06 
2.G3 
2.04 


Compressed 
surface. 


Im. 
1.98 
2.00 
2.01 
2.01 
2.00 

1.98 
1.97 
1.99 
2.00 
1.99 

1.99 
1.99 

1.99 
2.00 

1.98 

1.96 
1.99 
1.99 
2.00 
2.00 

2.00 
2.04 
2.00 
1.99 
1.98 

1.96 
1.96 
2.01 
2.00 
1.98 

1.97 
2.01 
1.99 
2.01 

2.08 
2.04 
2.03 
2.06 
2.09 

2.01 
1.98 
2.00 
2.00 
2.00 


Int. 
2.00 
2.02 
2.00 
2.03 
2.01 


01 
02 
99 
01 
02 


2.00 
2.01 
2.01 
1.97 
2.00 

2.00 
2.00 
1.98 
1.99 
1.98 

1.96 
2.00 
1.97 
1.99 
1.97 

1.99 
2.00 
2.00 
1.99 
2.00 

2.00 
1.99 
1.99 
1.98 

2.02 
2.03 
2.00 
2.06 
2.02 

2.02 
2,01 
2.00 
1.99 
2.00 


\ 


in. 

96 
4.04 
4.02 
4.08 
4.02 

3.98 
8.98 
8.96 
4.02 
4.02 

8.98 
4.00 
4.00 
3.94 
3. 96 

3.90 
3.98 
3.94 
3.98 
3.96 

8.92 
4.08 
3.9i 
3.96 
3.90 

3.90 
8.92 
4.02 
3.98 
8.96 

3.94 
4.00 
3.96 
8.98 

4.20 
4.14 
4.06 
4.24 
4.22 

4.06 
3.98 
4.00 
8.98 
4.00 


Compressive 
jstrength. 


Sec- 
tional 
area. 


i     Per 
Total.    s<iuare 
inch. 


Pound*. 
2, 270 
1.700 
2.040 
2,200 
2,800 

1,540 
1,400 
1,210 
1,640 
1,480 

2.490 
2,050 
2,940 
1,900 
2,380 

2,040 
1,380 
1,770 
1,720 
1,730 

2,500 
1,980 
1,800 
1,810 
2,490 

2,200 
2,590 
2,250 
2,400 
2,200 

2,150 
2,180 
2,000 
1,700 

1,990 
2,120 
2,080 
1,300 
2.320 

1,100 
1,180 
1.210 
1,000 
1,110 


Pmmds. 
573 
421 
507 
539 
696 

387 
852 
306 
408 
368 

626 
518 
735 
482 
601 

523 
847 
449 
432 
437 

638 
485 
457 
457 
638 

564 
661 
560 
603 
556 

M6 
M5 
505 
427 

474 
512 
512 
307 
550 

271 
296 
303 
251 
278 


RemarLv 


I  Heated  at  lic^ 
C.  to  a  Clin- 
stant  weiebt 
before  test- 
ing. 
Lo69«sl9percL 


CEMENT RETARDED   SETS. 


513 


CEMENT,  WITH  PLASTER— Continued. 


Time  of  setting  In  air 

Hi  TO  An  sf  rtn  s 

at  t«mperature.s  of— 

Houra 
re- 

— 



irks. 

1 

tarded. 

0°  F.           7(P  F. 

Height. 

Compressed 
surface. 

M08. 

Ikttta.  Xo9. 

Days. 

In». 

Ivs. 

Ins. 

:  17 

96 

4 

1     1 

1.99 
2.01 
2.00 
2.02 
1.98 

1.98 
2.01 
2.00 
1.99 
2.02 

2.04 
2.00 
2.01 
2.03 
2.02 

F  17 

96 

5 

1 

2.12 
2.02 

2.01 
2.01 

2.00 

2.02 

2.09 

2.01 

2.00 

2.01 

2.01 

2.00 

2.02 

2.00 

2.04 

f  17 

96 

5 

2.00 
2.00 

2.10 
2.04 

1.96 

2.00 

1.98 

2.03 

2.00 

1.98 

2.02 

1.99 

2.00 

2.05 

1.99 

J  17 

96 

2.02 
1.98 

2.00 
2.00 

1.97 

2.01 

2.U0 

2.00 

2.00 

2.01 

2.04 

2.00 

1.96 

2.00 

1.98 

J  17 

96 

4 

2 

2.00 
2.00 
2.00 
1.98 
1.99- 

2.00 
1.96 
2.02 

2.a'> 

2.04 

2.00 
2.00 
2.06 
2.03 
2.03 

J  17 

96 

6 

2.02 
1.98 

2.02 
2.02 

1.99 

1 

2.03 

1.98 

1.98 

2.01 

2.02 

2.02 

2.02 

1 

2.00 

1.98 

2.00 

J  17 

102 

6 

4.01 
•1.03 

3.93 
3.91 

3.94 

1 

3.95 

2.96 

2.98 

2.99 

1 
1 

2,98 

3.00 

2.97 

Sec- 
tional 
area. 


Compressive 
strength. 


Total. 


Sq.in.  Pounds. 


4.04 
4.02 
4.02 
4.04 
4.08 

4.02 
4.06 
4.02 
4.02 
4.08  I 

4.12 
4.08 
4.06 
4.02 
4.08 

3.94 
4.02 
4.00 
4.08 
3.96 

4.00 
3.92 
4.16 
4.16 
4.14 

4.02 
4.10 
3.98 
4.08 
8.96 

15.48 

15.44 

8.91 

8.91 


2,260 
2,400 
2,080 
2,770 
2,570 

1,610 
1,930 
1,980 
1,800 
1,300 

1,600 
1,200 
1,450 
1,490 
1,190 

2,000 
1.610 
2,090 
1,880 
1,700 

1,800 
1.400 
2,100 
2,120 
1,980 

1,700 
1,940 
2,200 
2.120 
2,600 

5,700 
8,800 
6,300 
5,700 


Per 

square 

inch. 


Remarks. 


Pounds. 
557 
597 
618 
686 
630 

401 
475 
493 
448 
319 

364  I 

294  I 
357  ' 
371 
292 

I 

508  I 
401  ' 
523  I 
461  i 
429 

450 
357 
605 
510 

478 

423 
473 
553 
520 
657 

368 
570 
707 
640 


Heated  at  llO'^ 
C.  to  a  con- 
stant weight 
before  test- 
ing. 

Loe8=16perct. 
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JM 

72 
72 

1 

1 

72 
'         72 

4 

4  f 

1 

J22 

4 

1 

J22 
J  22 

4 
5 

J22 

5 

2.01 
2.03 
2.01 
2,01 
2.05 

1.99 
2.00 
2.06 
2.03 
2.06 

2.05 
2.03 
2.00 
2.00 
2.01 

2.00 
1.99 
2.00 
2.01 
2.02 

1.98 
1.99 
2.03 
1.98 
2.03 


2.07 
2.02 
2.06 
2.02 
2.01 

2.08 
2.00 
2.00 
2.01 
2.00 

2.06 
2.02 
2,01 
2.05 
2.03 

2.02 
2.03 
2.02 
2.05 
2.03 

2.05 
2.06 
2.06 
2.03 

L98 


2.04 
2.08 
2,(H 
2.03 
2.03 

2.03 
2,04 
L99 
2.01 
2.01 


4.22 
4.20 
4.20 
4.10 
4.08 

4.22 
4.08 
3.98 
4.04 
4.02 


3,680  I 
3.520  ' 
3,630  I 
2,500 
3,480  ' 

1,740 
1,200 
1,690  I 
1.100 
1,310 


2.01 

4.12 

2,600 

2.01 

4.06 

2,300 

2.00 

4.02 

2,850 

2.06 

4.22 

8,600 

2.06 

4.18 

2,300 

2.06 

4.20 

2,600 

1.96 

8.98 

2,560 

2.02 

4.08 

3,200 

1.99 

4.08 

2,560 

2.00 

4.06 

2,900 

2,07 

4.24 

2,180 

2.01 

4,14 

1,700 

1.97 

4.06 

2,250 

2.01 

4.08 

1.920 

1.99 

3.94 

1,740 

H.  Doc.  508- 


-33 
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CEMENT,  WITHOUT  PLASTER— Continued. 


Marks. 

• 

J  22 

J22 

J  22 

J22 

J22 

J22 

J22 

J22 

J22 

J22 

J22 

J  22 

Hours 

re- 
tardeil. 


72 


72 


Time  of  setting  in  air 
at  temperatures  of — 


0°F. 


Jdos. 
4 


Days. 


06 


70°  F. 


Dimensions. 


H.Ught.lcrB'^ 


surface. 


Mos. 

2 


6 


6 


96 


96 


96 


96 


96 


96 


96 
102 


Days. 


2 


6 


6 
6 


Iiu. 
1.99 
2.01 
2.03 

2.03 
1.98 
1.99 
1.99 
1.99 

2.06 
2.00 

1.99 
1.98 
1.99 
1.96 
2.00 

2.00 
2.02 
1.99 
1.99 
1.99 

1.98 
1.96 
1.99 
1,98 
1.98 

1.98 
1.99 
1.99 
1.97 
1.96 

1.97 
1.94 
1.98 
2.05 
1.98 

1.96 
1.98 
1.94 
1.98 
1.96 

2.00 
1.96 
1.97 
1.99 
1.96 

1.98 
2.05 

3.94 
8.96 


Ins. 
2.02 
2.00 
2.01 

2.01 
2.01 
1.99 
1.99 
2.03 

1.99 
2.02 

2.00 
1.99 
2.03 
1.99 
2.00 

1.98 
1.99 
1.99 
2.00 
1.99 

2.00 
2.00 
2.01 
1.98 
2.00 

2.00 
2.01 
2.01 
2.00 
2.  tV2 

2.00 
2.03 
2.00 
1.9H 
2.03 

2.01 
2.00 
1.98 
1.98 
1.98 

2.00 
2.00 
2.01 
2.04 
2.00 

1.99 
1.98 

4.02 
4.05 


Ins. 
2.06 
2.02 
2.02 

1.99 
2.01 
2.00 
2.01 
2.00 

2.04 
2.02 

2.01 
2.03 
2.00 
2.01 
2.01 

2.01 
2.02 
2.01 
2.03 
2.04 

1.98 
2.02 
1.99 
1.98 
1.98 

2.01 
2.00 
1.99 
2.00 
2.00 

1.96 
1.96 
2.04 
1.98 
1.97 

1.97 
1.98 
1.98 
1.98 
1.99 

1.96 
2.03 
1.98 
1.96 
1.96 

2.04 
2.01 

3.94 
4.02 


Sec- 
tional 
area. 


Compressive 
strength. 


I    .Per 
Total.    Stuart* 
inch. 


Sq.  in. 
4.16 
4.04 
4.06 

4.00 
4.04 
S.98 
4.00 
4.06 

4.06 
4.08 

4.02 
4.04 
4.06 
4.00 
4.02 

3.98 
4.02 
4.00 
4.06 
4.06 

3.96 
4.04 
4.00 
3.92 
3.96 

4.02 
4.02 
4.00 
4.00 
4.04 


3. 
3. 
4. 


92 
98 

as 


3.92 
4.00 

3.96 
3.96 
.3.92 
3.92 
3.94 

3.92 
4.06 

4.00 
3.92 

4.06 
3.98 

15.84 
16.28 


Pounds.  Poundii 


8,800 
3,870 
4,600 

2,260 
1,920 
2,000 
2,800 
2,010 

1,980 
2,400 

4,390 
3,900 
2,480 
2.890 
2,660 

1,680 
1.390 
1,600 
1,720 
1,410 

2.000 
2.730 
2.700 
2,850 
3,100 

2, -250 
2,440 
2.400 
2,700 
2,730 

2.310 
1,900 
2  130 
2,200 
2,000 

1,600 
1,500 
2,200 
1,600 
2,400 

2.700 
2,280 
2,900 
2,250 
2,600 

2,900 
2,920 

12.600 
12,000 


914 

958 

1,110 

563 
475 
502 
575 

4a=> 

4S8 

588 

1.090 
965 
611 
723 
662 

422 
346 
400 
424 
847 

505 
676 
675 
727 
783 

560 
607 
600 
675 
676 

5S9 
477 
522 
561 
50O 

404 
879 
561 
408 
609 

689 
562 
729 
563 
663 

714 
784 

796 
787 
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Whitehall  Portland  Cement. 

retarded  set  series. 

Samples  taken  out  at  2  hour  intervals.  Main  batch  of  cement  allowed 
rest  undisturbed  in  the  mixing  bed  between  the  times  of  taking  out 
tuples  or  when  regauging.  Age  when  tested  32  to  38  da.ys.  The 
ment  was  mixed  wnen  28  days  old  from  the  time  of  grinding. 

gum]  quantities:  Pounds. 

(Vment 206 

Water 28.6  per  cents  59 

Water  added  to  the  main  batch  as  follows: 


•          1 

1 

Water  used. 

Water  used. 

Interval 

Interval 
after 

after 

1  mixing. 

Succes- 
sive. 

Total. 

mixing. 

Succes- 
sive. 

Total. 

1 

Hn.  mini. 

Pounds. 

Pound*. 

Hn.miM. 

Pounds. 

Pounds. 

Initial 
mixing 

\    69.00 

59.00 

1    82    00 
34    00 

1.00 
1.00 

Itti.  75 
107. 75 

2    00 

1.75 

60.75 

36    00 

1.00 

108.76 

4    00 

2.50 

63.25 

88    00 

1.00 

109.75 

6    00 

5.00 

68.25 

40    00 

1.00 

110. 75 

1      8    00 

5.50 

73.75 

42    00 

.50 

111. -25 

10    00 

8.00 

81.75 

44    00 

.50 

111.  76 

12    00 

6.00 

87. 75 

46    00 

.50 

112. 25 

14    00 

4.00 

91.75 

48    00 

.26 

112.60 

16    00 

3.00 

94.75 

50    00 

.25 

112.75 

18    00 

3.00 

97.75 

52    00 

.25 

113.00    ' 

20    00 

2.00 

99.75 

54    00 

.26 

113.26 

'    22    00 

1.50 

101.26 

56    00 

.25 

113.50 

1    24    00 

2.00 

103.25 

58    00 

.12 

113.62    . 

j    26    00 

.50 

108.75 

60    00 

.18 

113.75 

.    2S    00 

1.00 

104.75 

62    00 

.12 

113.87 

SO    00 

1.00 

10».75 

&ft    00 

.18 

114.00 

Pimeniiiions. 


Height. 


Compressed 
surface. 


Inches. 

Inches.  • 

0 

4.03 

4.05    1 

0 

4.07 

4.09 

2 

4.04 

4.12 

2 

4.09 

4.08    , 

4 

4.06 

4.01 

4 

4.05 

4.04 

6 

8.99 

4.06 

6 

4.05 

8.99 

8 

4.10 

8.99 

8 

8.99 

4.06 

10 

8.98 

4.09 

10 

4.05 

8.98 

12 

8.98 

4.01 

12 

8.98 

4.06 

14 

4.02 

8.96 

14 

8.98 

4.01 

16 

8.99 

8.96 

16 

8.96 

4.06 

18 

8.96 

4.00 

18 

8.96 

4.06 

Inches. 
3.95 
8.93 
3.99 
4.02 

4.03 
4.00 
4.00 
4.00 

4.06 
4.04 
4.02 
4.00 

4.08 
4.08 
4.00 
4.04 

4.06 
4.09 
4.07 
4.01 


Sectional 
area. 


Sq.  inches. 
16.00 
16.07 
16.44 
16.40 

16.16 
16.16 
16.24 
15.96 

16.20 
16.40 
16.44 
15.92 

16.16 
16.56 
15.92 
16.20 

16.24 
16.61 
16.28 
16.24 


First  crack. 


Pounds. 
"92,066' 


85,000 

81.000 

101,000 

104,400 


96,400 


Compressive 
strength. 


Total. 


Pounds. 
112,900 
113,700 
109,200 
118,900 

97,400 
103,200 
109,100 
104,600 

107,600 
98,800 
72,200 
65,700 

62.400 
60,800 
63,100 
51,000 

61,600 
68,400 
50,200 
48,400 


Per 

square 

inch. 


Pounds. 
7,055 
7,075 
6,642 
7,250 

6,027 
6,386 
6,718 
6,554 

6,636 
5,994 
4,892 
4,127 

8,861 
8,037 
8.964 
8,148 

8,177 
3,215 
8,084 
2,960 


Remarks. 


Age,  32  days. 
Do. 
Do. 
^     Do. 

Do. 
Do. 
Do. 
Do. 

Age,  33  days. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
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H<jurs. 


Dimeuiiions. 


HeiRht. 


(•ompivafied 

surface. 


8«J!J2«»^   First  crack.; 


Compreaeive 
strength. 


Total. 


Per 

square 
inch. 


Benuu-t*. 


20 
20 
22 
22 

24 
24 
26 
26 

28 
28 
30 
30 

32 
32 
34 
34 

36 
36 
38 
38 

40 
40 
42 
42 

44 
44 
46 
46 

48 
48 
50 
50 

52 
52 
54 
54 

56 
56 

58 
58 

60 
60 
62 
62 

64 
64 


3.99 
3.97 
3.99 
3.97 

3.98 
4.03 
3. 99 
3.98 

4.09 
8.98 
3.97 
3.96 

4.04 
8.98 
8.98 
3.98 

4.06 
4.  a*) 
8.99 
4.10 

4.06 
3.98 
4.05 
3.98 

4.06 
3.98 
4.04 
4.00 

4.01 
3.96 
4.04 
3.97 

4.04 
3.97 
u.  99 
3.96 

3.94 
4.04 
4.00 
4.04 

3.97 
4.07 
3.97 
o.  99 

4.03 
3.97 


I 


Inchfu. 
4.05 
4.06 
4.07 
4.01 

4.00 
3.97 
4.09 
4.10 

3.99 
4.04 
4.10 
4.04 

3.97 
4.05 
4.06 
4.09 

4.00 
3.98 
4.10 
3.97 

3.98 
4.08 
3.98 
4.06 

3.98 
4.02 
4.00 
4.03 

3.96 
4.03 
3.98 
4.00 

3.  9o 
4.01 
3.97 
4.06 

4.04 
3.96 
3.95 
3.95 

4.09 
3.97 
4.02 
3.98 

3.98 
4.06 


Inches. 
4.08 
4.07 
4.05 
3.97 

3.96 


01 
98 

96 


4.02 
4.00 
4.05 
4.01 

4.00 
4.05 
4.01 
4.01 

4.00 
3.99 
3.99 
4.01 

4.00 
3.97 
4.04 
u.  99 

3. 99 
3.99 
3.98 
4.00 

3.95 
3.96 
3.99 
4.01 

4.00 
3.97 
3.96 
3.99 

4.03 
3.99 
4.02 
4.02 

3.98 
3.96 
4.00 
3.99 

3.98 
2.97 


Sq.  inches. 
16.52 
16.52 
16.48 
15.92 

15.80 
15.92 
15.28 
16.32 

16.04 
16.16 
16.61 
16.20 

16.88 
16.40 
16.-28 
16.40 

16.00 
15.88 
16.36 
15.92 

15.92 
16.20 
16.08 
16.20 

16.88 
16.0-1 
16. 92 
16. 12 

16.64 
15.96 
15.88 
16.04 

15.92 
15.92 
15. 72 
16.20 

16.28 
15.80 
15.88 
15.88 

16.28 
16.68 
16.04 
15.88 

15.84 
16.12 


Potmds. 
47,400 

""4i,'866* 


41.100 
48.800 
43.200 


40. 200 


36.400 


40,100 


32.000 
27,600 


30,300 
27,700 

28,700 
28.700 


30,200 


29,600    ' 

'23,666" 

29,500 
24,200 
24,600 
24,800    ; 

23.000 


22,400 


18,700 
12.300 


Pounds. 
61,500 
52,400 
50,100 
46,600 

44,900 
42,300 
52.200 
43.200 

48,400 
44.000 
44.100 
42, 100 

39.600 
42.500 
37,100 
40.200  I 

38,700  I 

35,200  1 

43,100  I 

41,700  ' 

34,200 
33,600 
27,300 

:».500 

i 

28,900 
38,400 
31.300  I 
•28.700 

I 
30,100 
29,600  , 
34.400 
30,700  i 

30,400 
30,100 
28.800 
27.300 

32,400 
26, 700 
26.600  , 
25,500  1 

23,300  ; 

20,700 
22,900  i 
23,200  < 

19,100 
19,500 


Pounds. 
3,117 
8,172 
3,010 
2,927 

2,842 
2,657 
3.416 
2,647 

3.018 
2,723 
2.656 
2,699 

2,494 
2,592 
2,279 
2,451 

2,419 
2,217 
2,636 
2.619 

2,148 
2,074 
1,696 
2,180 

1,788 
2.394 
1.966 
1,780 

1,925 
1,856 
2,166 
1,914 

1,910 
1.891 
1,832 
1,685 

1,990 
1,690 
1,676 
1.606 

1,481 
1.320 
1.428 
1,461 

1,206 
1,210 


1)0. 

Iky 
III*. 

!>.>. 
IK.. 

r>.. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 

I).^. 

Di.. 

Do. 

Do. 

Age  *»  dftT. 

Do. 

Do. 
Do. 

D«\ 
Do. 

Do. 
Dix 
Do. 
Do. 

IK). 
Iky. 
Do. 
Do. 

Do. 
Do. 
Do. 

1)0. 

Do. 
1X1. 
Do. 

Di». 
Dt». 
Do. 
Do. 

Do. 
Do. 
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Storm  King  Portland  Cement. 


RETARDED   SET   SERIES. 


Samples  taken  out  at  2- hour  intervals,  with  one  interval  of  8  houi*s. 
ain  hati'h  of  cement  allowed  to  rest  undisturbed  in  the  mixing  bed 
tor  the  initial  gaugmg,  excepting  two  occasions,  8  hours  after  mixing, 
hen  4  pounds  of  water  was  added,  and  11  hours  after  mixing,  when 
75  pounds  of  water  was  added  to  the  main  batch.  Material  suflScient 
>r  each  lot  of  two  6-inch  cubes  wa*s  detached  from  the  main  batch, 
'Worked,  and  regauged  when  required,  just  before  putting  into  the 
.olds.     Age  when  tested,  3  months. 

il^nal  qiiantitiea:  Pounds. 

rt'nient 382 

Wuler 29.3  per  cent -=  112 

Water  was  added  to  the  individual  detached  batches  as  follows: 


Interval 

after 
mixing. 

Water 
used. 

Interval      WHti^r 

after         \.^^f 

mixing.       "''^^• 

HoHTH.      Poiindg. 

JIour».   ,  Pounds.  \ 

18           2.5 

26 

3 

20    1        3 

28 

5 

22    1        2.25 

30 

4.5 

1           24    1        2.25 

1 

— 

— 

Dimensions. 

i 

('ompr< 
:           streni 

&8slve 
?th. 

Hours. 

Set'tional 
Hrea. 

First 
crack. 

Per 

square 

inch. 

Remarks. 

Height. 

Compressed 
surface. 

Inckef.    Incheft. 

Total. 

Incfies. 

S<i.  inchea. 

POHUdg. 

Pound*. 

Pounds. 

0 

6.01 

6.00    i    5.99          ■    35.94    ■        84.000            87,800 

2.443 

0 

6.07 

6.04    1    6.05    ■          36.54    1        92,000 

93,100 

2.M8 

2 

6.07 

6.00    1    6.04    i          3*5.24    '        65,000 

88,500 

2,442 

2 

6.04 

6. 05        6. 08 

86.78    '        63,000 

93,100 

2,531 

4 

6.00 

6.01         6.10 

36.66            65,000 

87.200 

1      2,379 

4 

6.00 

6.02 

6.03    1          36.30    1        6:^,500 

88.100 

2.427 

6 

6.00 

0.03 

6.11    ,          36.84    1        69,500 

84.400 

•2.291 

6 

5.99 

6.03    ■    6.01              36.24    !        89,100 

1                      1 

89,100 

2.459 

8 

6.01 

6.0O    ,    6.07 

86.42    !        62,000    1        75.900* 

2,084 

S 

5.99 

6.06         6.10 

36.97    1        69,700    ,        69,700 

1,S85 

10 

6.00 

5.99         6.15 

36.84 

42,800 

.59.500 

1.615 

10 

6.01 

5.98    '    6.19 

1 

37.02 

56,000 

61,600 

1,664 

IS 

5.99 

5.94        6.10              36.23 

26,000    i        29,900 

1          8-25 

IS 

6.01 

6.00    ,    6.11              36.66            26,700            28,100 

1          775 

20 

6.06 

5.98    '    6.08              36.36    •        23,700            2:^,700 

652 

1        20 

6.00 

6.00    >    6.10 

36.60 

22,300            24,200 

661 

1 

<» 

*•«> 

5.99 

6.00 

6.14    I          36.84 

26,400 

26,400 

717 

22 

6.00 

6.02 

6.12    ,          36.8-1 

22,600 

•22,600 

613 

24 

6.02 

5.96 

6.09    1        3t'..:w 

23,000 

•23,000 

634 

24 

1 

5.98 

6.00 

6.08              36.48 

24,300 

26,200 

718 

26 

6.00 

5.98        6.01    '          35.94 

18.100 

18,100 

504 

2e 

5.98 

6.02 

6.02 

36.84 

20,400 

20,400 

568 

'       28 

5.96 

5.99 

5.93 

3.5.52 

17,800 

17,800 

501 

2h 

6.00 

5.96 

6.04 

36.00 

18,500 

18,500 

614 

80 

5.97 

6.01 

6.02 

36.18 

13,560 

18.560 

375 

30 

5.98 

6.00 

4.20             25.20 

7,600 

7,600 

801 

Part  of  a  cube. 
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CEMENT RETARDED   SETS. 


Newark  and  Rosendale  Natural  Cement. 


RETARDED   SET   SERIES. 


Samples  taken  out  at  2-hour  inten^als,  with  one  inten^al  of  18  hoir» 
and  one  of  18  hours.  Main  batch  of  cement  allowed  to  rest  iinii- 
turbed  in  the  mixing  bed  after  the  initial  gauging.  Material  sutfii  :i 
for  each  lot  of  two  6-inch  cubes  was  deteched  from  the  main  hatth. 
reworked,  and  regauged  when  required,  just  before  putting  into  thi 
molds.  Age  when  tested,  35  days.  The  cement,  when  mixed,  wa?  'A 
days  old  from  the  time  of  grinding. 


Original  quantities: 
Cement 


^'iji'k 


Water 42.7  inr  tvr.*= 


IS 


Water  was  added  to  the  individual  detached  batches  as  follow.v- 


mlxfnR.       "«-d- 

i  mixing.  1     "''^^■ 

Hours. 
2 
4 

17 
19 
21 
23 

Pounds. 
8.0 
2.75 
3.0 
2.75 
3.5 
3.5 

1    Hours.   ,  Pounds,- 
25           3.5 

48  2.0 

;           45            1.75 
'           47            2.25 

49  2.50 

1 

This  batch  of  material  had  set  sufficiently  45  minutes  after  initinl 
gauging  to  become  somewhat  resonant  in  the  mixing  bed.  It  w"a^ 
necessary  to  scrape  oif  the  material  from  the  main  bateh  for  cubes  ll 
hours  retarded  and  thereafter. 


Hours. 


0 
0 
2 
2 
4 
4 

17 
17 
19 
19 
21 
21 
23 
23 
25 
25 
43 
43 
45 
46 
47 
47 
49 
49 


Dimensions. 


Height. 


Inches. 
6.07 
6.00 
5.94 
5.94 
6.02 
6.94 

6.00 
6.00 
6.01 
6.00 
6.02 
6.99 
5.96 
5.96 
6.00 
6.02 
5.99 
5.96 
5.99 
5.97 
5.98 
6.99 
6.00 
6.95 


Compressed  sur- 
face. 


Inches. 

5.99 

6.0O 

5.98- 

6.01 

5.91 

5.98 

5.96 
5.94 
5.97 
5.99 
5.97 
5.94 
5.95 
C.Ol 
5.97 
5. 98 
5.93 
5.W 
6.91 
6.93 
6.00 
6.94 
6.93 
5.96 


Inches. 
6.20 
6.18 
6.16 
6.09 
6.09 
6.10 


6.05 
6.17 
6.13 
6.09 
5.99 
6.05 
6.10 
6.11 
6.02 
6.11 
6.04 
6.10 
6.14 
6.04 
6.06 
6.06 
6.10 
6.02 


Sectional 
area. 


Sq.  incfics. 
37.14 
37.08 
36.78 
36.60 
35.99 
36.48 

36.06 
36.65 
86.60 
36.48 
35.76 
35.94 
36.30 
36.72 
35.94 
36.64 
36.82 
36.23 
36.29 
35.82 
36.36 
36.00 
36.17 
86.82 


First 
crack. 


Pounds. 
30,400 
27,800 
22,100 


23,900 


19.900 
21,900 


18,500 


Compressive 
strength. 


Total. 


Pounds. 
30,400 
27,800 
23.800 
23,900 
23,360 
23,200 

26,480 
25,250 
23.900 
26,600 
20,800 
19,600 
22,200 
22,400 
19,100 
16.900 
19,300 
19,100 
19,300 
19,200 
20,800 
20,200 
17.200 
16,800 


Per 
square 
inch. 


Pounds. 
819 
750 
647 
658 
649 
636 

731 
689 
658 
699 
568 
643 
612 
610 
681 
46S 
639 
527 
532 
636 
572 
561 
476 
441 


Remark? 


CEMENT RETARDED   SET8. 
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Whitehall  Portland  Cement. 


RETARDKD   SET  SERIES. 


Samples  taken  out  at  intervals,  the  main  batch  remaining  undis- 
irhod  in  the  mixing  bed  after  the  initial  gauging.  The  cement  was 
ixod  witli  25.6  per  cent  water  I)}'  weight.  Lots  of  two  6-inch  cubes 
ere  taken  out  immediately  after  gauging,  and  2  hours  and  4  hours 
tev.  The  material  for  the  second  and  third  lots  was  regauged  with 
25  pound  and  1.75  pounds  of  water*  respectively.  In  subsequent 
>t^  tne  cement  had  set  very  hard  in  the  mixing  ])ed  and  required  to  be 
roken  up  with  a  pickax  and  reground  in  a  mortar  before  regauging. 
his  was  reground  to  pass  a  lOO-mesh  sieve.  About  40  per  cent  of 
ater  additional  was  used  in  -regauging  the  material  24,  48,  and  146 
ours  retarded. 

The  results  show  the  cement  retained  its  strength  practically 
nchanged  after  an  interval  of  4  hours  in  the  mixing  bed,  and  that 
von  6  daj's  thereafter  the  indurated  material  can  be  broken  up,  reground 
nd  regauged,  and  then  reacquire  a  certain  compressive  strength.  The 
aniples  were  tested  when  35  days  old  from  the  time  of  initial  gauging. 


Dimensloiis. 


IIotirM. 


Height. 


Compressed 
surface. 


Sectional 
area. 


First  crack. 


Compressive  strength. 


Inrfift.    Inches. 


0 

6. 07 

0 

G.12 

2 

G.24 

2 

6.22 

-I 

6.02 

1 

6.00 

21 

4.06 

•24 

4.03 

24 

3.85 

4» 

4.09 

4S 

4.09 

146 

4.07 

116 

4.09 

146 

4.01 

146 

4.10 

I 


6.03 
6.00 
6.00 
6.00 
0.99 
6.00 

4.04 

4.ai 
4.10 


1.09 
4.03 
4.01 
4.03 
4.04 
4.04 


Inchm. 
5.98 
6.03    ' 
6.05    , 
6.01 
6.14    I 
6.17 

3.87 

3.90    ' 
4.08    > 


iSfy.  inches. 
36.0(i 
36.18 
36.30 
36.00 
36.78 


165,000 
202,000 
236,000 
126,000 
196,000 


37.02  231,000 

15.63 


1^.80 
16.73 


19,100 


3.90 

16.95 
15.96 
16.04 
16.00 
16.36 
16. :« 

3.96 

4.00 

3.97 

4.  as 

4.04 

Total. 


Pounds. 
214. 100 
251,400 
245. 100 
209,900 
249.900 
235.000 

17,800 

18.100 
20,700 


11,500 
10,500 
11,200 
10,500 
10.900 
11.700 


Per 

square 

inch. 


Pounds. 
5,940 
6.950 
6,760 
5,820 
6,790 
6,350 


1,140 

1.150 
1,240 


721 
658 
698 
656 
666 
717 


Remarks. 


Dark  colored 
fra«rments. 

Light  colored 
fragments. 

Seam  across 
middle  nor- 
mal to  ap- 
plied stress. 


A  number  of  grouts  were  mixed  in  the  afternoon,  allowed  to  remain 
at  rest  in  the  mixing  bed  over  night,  a  period  of  16  to  16  hours, 
reworked  in  the  morning,  adding  water  if  necessary  to  establish  such 
a  consistency  as  common  in  mortar  for  stone  masonrv  or  removing 
surplus  water  at  this  time,  after  which  the  material  was  put  into 
molds.  After  setting  about  30  days  or  more  in  the  air,  tests  on  com- 
pressive strength  were  made  as  follows: 
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CEMENT EETAEDED    SETS. 


Alpha  Portland  Cement. 


RETARDED   SET   SERIES,  GROUTS. 


Original  quantities:  Cement,  97  pounds;  water,  43.5  pounds=k> 
per  cent. 

Mixed  and  allowed  to  remain  over  night,  15  hours,  in  the  mixing  >  i 

One  pound  of  surplus  water  removed  in  the  morning,  leaving  i:i. '• 
pounds =43. 9  per  cent,  in  the  mixture.  Worked  over  and  put  ioro 
the  molds. 

Age  when  tested,  30  days. 


Dimensions. 

. 

Compressive  strength. 

Num- 
ber. 

—    _     — 

Sectional 

First  crack. 

Remiri- 

Height. 

Compressed 
surface. 

1 
Tncfies. '  Inches. 

area. 

Total. 
Pounds. 

Per  square 
inch. 

iTUihes. 

Sq.  inches. 

I\)unds. 

Pound*. 

1 

6.  a") 

6. 00    1    6. 02 

36. 12 

12H,  700 

128,700 

8,563 

2 

6.05 

6.06    !    6.09 

86.90 

123.900 

124, 500 

8.873 

S 

6.00 

6.05    1    6.00 

36.67 

95,000 

123. 600 

8,367 

4 

5.99 

6.01     1    6.00 

:».  42 

122.000 

135,000 

3,706 

5 

6.05 

6.03    '    6.07 

36.60 

128,000 

129,000 

3,524 

6 

6.00 

6.03         6.00 

3(V18 

119, 500 

119,500 

3,302    I 

7 

6.01 

6.02         6.08 

36.60 

120.800 

121,200 

3,311     1 

8 

6.00 

6.02         5.98 

36.00 

133.000 

133,000 

8,694 

1 

4.02 

4.04     1    4.03 

16.29 

52.600 

52,600 

3,228 

2 

4.03 

4.aS    ;    4.00 

16. 12 

51,000 

55,300 

3,430 

DyckerhoI'F  Portland  Cement. 


RETARDED   SET   SERIES,  GROUTS. 


Original  quantities:  Cement,  100.5  pounds;  water,  43.6  pound>= 
43.3  per  cent. 

Mixed  and  allowed  to  remain  over  nigkt,  15  hours,  in  the  mixing l>ei 
Worked  over  in  the  morning  and  put  into  molds.     No  water  needed. 

Age  when  tested,  31  daN^s. 


Num- 
ber. 


Dimensions. 


Height. 


Inches. 
6.03 
6.00 
5.99 
5.99 
6.00 
6.06 
6.00 
6.04 
4.03 


Compres'-ed 
surface. 


Inches. 

5. 90 
6.G2 
6.09 
6.05 
6.06 
5.98 

5. 91 
5.98 
4.06 


Sectional 
area. 


Incfu'H. 

So.  iiichrs. 

5. 95 

a5.64 

5.97 

35.93 

5.aT 

35.62 

5.86 

35.45 

6.00 

36. 3<) 

5.86 

35.04 

6.02 

35.58 

5.88 

35.17 

8.91 

15.88 

.Com  pressi  vest  rength. 


First  crack.' 


Total. 


Per 

square 

inch. 


Remtrk' 


Pounds. 

Pound«. 

Pounds.  , 

80,200 

80,200 

2,250    ' 

71,000 

72,500 

2,017    1 

77,600 

77,600 

2,178 

77,800 

77,800 

2,194 

67,000 

69,400 

1,908 

73,900 

73,900 

2,108    1 

71,900 

71,900 

2,020 

78,500 

78,500 

2,231 

37,600 

38,000 

2,892 

CEMENT RETARDED  SETS. 
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JossoN  Portland  Cement. 


RETARDED   SET  SERIES,  GROUTS. 


Original  (quantities:  Cement,  J)0.5  pounds;  water,  44  pound8=48.6 
<*r  cent. 

Mixed  and  allowed  to  remain  over  night,  15  hours,  in  the  mixing 
'0<1.  Four  and  one-half  pounds  surplus  water  removed  in  the  morn- 
!\tr^  leaving  39.5  pound8=43.7  per  cent,  in  the  mixture.  Worked  over 
iwl  put  into  the  molds.     Age  when  tested,  30  days. 


Dimensions. 

1  Sectional 

First  cnick. 

(Vunpres-ivesirength. 

T^.        :  Remarks. 

Niiin- 

t 

Height. 

'        CV)mpresj«ed 
surface. 

area. 

1 

Total. 

s(iuare   ' 
inch. 

Inche*. 

Inchff.       JnrhfH. 

1  Sq.  inchen. 

Pounds. 

Poundf. 

1  Pounds. 

1 

ft.  00 

6.  OS            6.06 

86.W 

71,000 

72,800 

1,976 

2 

6.07 

6.00            6.02 

36.12 

76,SOO 

76.800 

,      2.126 

^ 

6.  OS 

5. 99            6. 03 

36.11 

72.000 

73,600 

2,038 

4 

0.03 

6.02    1        5.89 

35.45 

77.100 

77.100 

'      2, 174 

5 

t).aT 

6. 00            6. 07 

36.42 

72. 100 

72, 100 

1,979 

6 

6.01 

5.99            6.10 

i          36. 53 

76,000 

76,000 

2,0iv0 

t 

6.00 

6.02            5.92 

3.5.63 

«2. 100 

82,100 

2.3(M 

8 

6.07 

6.05    ,        6.08 

1          36.79 

74,800 

71.300 

2,019    , 

1 

Steel  Slag  Cement. 


RETARDED   SET   SERIES,  GROUTS. 


Ori|^inal  quantities:  Cement,  84.5  pounds;  water,  43  pounds  =  50.9 
por  <*ent. 

Mixed  and  allowed  to  remain  over  night,  15  hours,  in  the  mixing 
bed.     Worked  over  in  the  morning  and  put  into  molds. 

Aj^e  when  tested,  30  days. 


Dimensions. 

Compressive 
strength. 

Xum- 
Iht. 

Sectional 
area. 

First  crack. 

I'er 
Total.         .square 
inch. 

Pounds.     !  J>itunds. 

Remarks. 

Height. 

Compressed 
surface. 

Ineficif.       Inches. 

■ 

iTichct. 

5«.  inches. 

Pounds. 

1 

6.02 

5. 97            6. 03 

36.00 

19.200 

20. 200               6<51 

2 

5.99 

6.  o:?           6. 02 

36.30 

20,100 

20,  fiOO               567 

3 

5.97 

6.02            6.05 

36.  12 

19, 52t) 

19. 520               53<; 

4 

6.03 

6.02            5.W 

36.05 

18.600 

18.700    ,          619 

5 

6.02 

6.05    1        6.ft5 

3t).60 

20.600 

20,500    .          560 

6 

5.96 

6.01             6.06 

36.42 

19,700 

19,700 

641 

7 

5.97 

6. 01     1        6. 07 

36.49 

20,600 

20,600 

565 

8 

6.00 

5.98    1        6.09 

36.41 

21,300 

21,300              585 

4.02 

4.03            3.97 

15.  ft5 

7,680 

7,680              482 

1 

1.94 

2.02 

2.01 

4.07 

1,170 

1,860 

334 

2 

1.93 

2.06 

2.01 

4.14 

1,420 

1,580              382 

3 

2.02 

1.96 

2.05 

4.01 

1.660 

1,560    1          389 

4 

2.02 

1.94 

2.02 

3.91 

1,720 

1,740              458 

Voids. 

5 

2.01 

1.98 

2.04 

3.93 

1,460 

'         1,610 

384 

Do. 
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Bonneville  Improved  Natural  Cement, 
retarded  set  series,  grouts. 

Original  quantities:  Cement,  70.5  pounds;  water,  43. 5  pounds  =  81.: 
per  cent. 

Mixed  and  allowed  to  remain  over  night,  16  hours,  in  the  mixing  Ik  i 
Five  pounds  surplus  water  removed  in  the  morning,  leaving  .">.  - 
pounds  =  54.6  per  cent  in  the  mixture.  Worked  over  and  put  inio 
molds.     Lumpy  at  the  time. 

Age  when  tested,  31  days. 


Num- 
ber. 

Dimensions. 

Sectional 
area. 

First  crack. 

Pounds. 
7,920 
7,620 
6.840 
5,780 
6,500 
6,510 
7,160 
6,950 

3,220 

570 

650 

1.050 

Compressive 
strength. 

• 

Height. 

Compressed 
surface. 

Total. 

Per 
square 
inch. 

Remarks 

1 
2 
3 
4 
5 
6 
7 
8 

1 
2 
3 

Inches. 
5.93 
6.95 
6.02 
6.00 
5.96 
6.03 
6.00 
6.01 

3.99 

1.93 
1.98 
1.91 

Inchta. 
6.02 
5.98 
6.15 
6.11 
6.02 
6.00 
6.05 
6.01 

3.99 

1.99 
1.91 
2.00 

Inches. 
5.86 
5.85 
5.66 
5.64 
5.88 
5.83 
5.82 
5.92 

3.82 

1.98 
1.97 
1.99 

So.  inches. 
35.28 
84.99 
34.20 
84.47 
35.40 
84.99 
35.21 
35.58 

15.24 

3.94 
8.77 
3.98 

Pounds. 
7,920 
7,520 
6,340 
5,780 
6,790 
6,510 
7,160 
6,960 

3,220 

965 
1,010 
1,060 

Pounds. 
224 
215 
185 
168 
192 
186 
203 
195 

211 

245 
268 
264 

Hoffman  Natural  Cement. 


RETARDED   SET  SERIES,  GROUTS. 


Original  quantities:  Cement,  74  pounds;  water,  47.5  pounds=W.- 
per  cent. 

Mixed  and  allowed  to  remain  over  night,  16  hours,  in  the  mixing  bed. 
Worked  over  in  the  morning  and  put  into  molds.     No  water  needed. 

Age  when  tested,  31  days. 


« 

Dimensions. 

Compressive 

\ 

Num- 
ber. 

Sectional 

First  crack. 

strength. 

Rcmtrks. 

Height. 

Comprpiwed 
surface. 

area. 

Total. 

Per 

square 

inch. 

Inches. 

Inches. 

Inches. 

So.  inches. 

Pounds. 

Pounds. 

Pounds. 

1 

1 

5.90 

5.98 

5.78 

84.57 

8,900 

8.900 

257 

2 

5.93 

5.93 

6.81 

84.45 

9,690 

9,590 

278 

3 

5.97 

5.88 

6.77 

83.92 

8,720 

9,820 

-290 

4 

5.98 

6.92 

5.86 

34.69 

9,450 

9,780 

•282 

6 

5.93 

6.96 

5.84 

34.80 

9,730 

9,730 

280 

6 

5.96 

6.92 

5.88 

35.10 

9.670 

9.670 

275 

7 

5.90 

5.94 

5.80 

34.45 

9.020 

9,020 

262 

8 

6.01 

5.96 

5.77 

84.39 

8,900 

8,900 

•259 

3.97 

3.97 

3.85 

15.29 

4,280 

4,280 

280 

1 

1.99 

1.91 

1.97 

8.77 

980 

1,145 

304 

2 

1.90 

1.98 

1.98 

3.92 

450 

1,080             263 

3 

1.90 

1.98 

1.98 

3.92 

1,420 

1,420             362    i 

i             __ 
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Mankato  Natural  Ckmext. 
retarded  set  series,  grouts. 

Original  quantities:  Cement,  72  pounds;  water,  49.5  pounds =68. 8 
)or  cent. 

Mixed  and  allowed  to  remain  over  night,  16  hours,  in  the  mixing  bed. 
iVorked  over  in  the  morning  and  put  into  molds.     No  water  needed. 

Ag-e  when  tested,  31  days. 


X  um- 
ber. 

Dimensions. 

Sectional 
area. 

First 
crack. 

• 

Compressive 
strength. 

Remarks. 

Height. 

Compressed 
surface. 

Total. 

Per 

square 

inch. 

1 
2 
3 

4 
5 

6 

7 
8 

1 
2 
3 

Inehet. 
5.98 
5.90 
6.02 
6.97 
6.05 

6.00 
5.92 
5.96 

3.99 
4.01 
3.98 

Tnchea. 
5.91 
5.96 
5.96 
5.96 
6.01 

6.01 
5.95 
5.91 

4.00 
3.98 
8.99 

Ttiches. 
5.83 
5.82 
5.70 
5.93 
5.73 

5.75 
5.80 
5.85 

3.86 
3.87 
3.91 

Sq.  inc?te*. 
84.45 
34.69 
33.98 
35.34 
34.43 

34.55 

34.58 

15.44 
15.40 
15.60 

Pounds. 
9,400 

10,950 
5,800 
9,500 

Pounds. 

10,700 

10,950 

9,020 

10,100 

Pounds. 
311 
316 
265 
286 

Split  into  halves  in 

.sotting. 
Comers  gone. 

8,050 
8,300 
9,950 

8,800 
4,400 
5,300 

8,800 
10,900 
10,800 

4,480 
4,900 
5,570 

.  ... 

255 
816 
312 

290 
318 
357 

Norton  Natural.  Cement. 


RETARDED   SET   SERIES,    GROUTS. 


Original  quantities:  Cement,  Y3  pounds;  water,  43  pounds  =  59  per 
cent. 

Mixed  and  allowed  to  remain  over  night,  15  hours,  in  the  mixing  bed; 
4  pounds  of  water  added  in  the  morning,  making  47  pounds=64.5  per 
cent  in  the  mixture.     Worked  over  and  put  into  molds. 

Age,  when  tested,  31  days. 


Dimensions. 

Compressive 
strength. 

Num- 
ber. 

Sectional 
area. 

First 
craok. 

Remarks. 

i 

Per 
Total.       square 
inch. 

Pounds.     Pounds. 

1 
1 

Height. 

Compressed 
surface. 

Inches. 

1 
InchoK.   Inches. 

.S7.  inches. 

Pounds. 

1 

5.98 

5.91        5.90 

34.87 

9,400 

11,900              341 

2 

5.97 

5.91 

5.83 

34.45 

8,900 

10,  THX)              305 

8 

5.97 

5.90 

5.90 

34.81 

10.400 

11.  (HK)              33:J 

4 

5.98 

5.91 

5.93 

35.04 

10,400 

12,400              VA 

5 

5.97 

5.90        5.93 

34.99 

9.500 

11.2U0             320 

6 

5.99 

5.90    ,    5.95 

35.10 

11,000 

12.200              348 

7 

5.98 

5.91 

5.96 

35. 22 

12,080 

12.900              366 

8 

5.99 

5.90 

5.98 

35.29 

12,200 

13,300              377 

* 

1 

8.99 

3.97        3.84 

15.21 

3,300 

4,600              302 

2 

3.99 

3.98        3.89 

15.49 

4.100 

5.300    1          342 

4  I  ^^crw^T,  *  T-i^T^-n     fi 


524  CEMENT— WITH    AND    WITHOUT    "  BESTBAINEB. 

THE  BEHAVIOR  OF  CEMENTS  J)UmX(i  MIXUXi  WITH  AND  WITHOfJ 

THE  PBESESCE  OF  A  ''RESTRAINERr 

Tests  made  under  the  preceding  heading  on  retarded  sets  inrlu.> 
those  on  the  strength  of  a  Portland  cement  of  the  usual  commerrb 
mixture  containing  plaster  of  paris;  also  some  of  the  same  brji  1. 
kindly  supplied  by  the  manufacturei^s  by  request,  without  tlie  aiki 
tion  of  the  *'restrainer,"  so-called.  The  setting  properties,  as  shown 
by  the  method  with  indentation  needles,  were  modified  in  the  manrwr 
desired,  although  the  differences  in  the  rate  of  setting  were  lossoc- 
spicuous  when  a  mixture  of  thin  consistency  was  used. 

Concerning  the  interval  of  time  elapsing  from  the  gauging  of  grout 
mixtures  to  the  time  when  a  state  of  plasticity  was  acquired  and  th:* 
absoiT)tion  of  the  full  amount  of  wat-er  present  occurred,  the  ceni'iit 
containing^  plaster  was  the  earlier  to  attain  these  phases  when  t>*>per 
cent  or  more  water  was  used.  A  conspicuous  difference  in  behavior 
appeared  between  the  two  kinds  of  cement  when,  in  their  earlier  dr. j* 
alter  grinding,  the  material  was  mixed  with  water  having  its  temixrs- 
ture  near  the  freezing  point.  The  cement  without  plaster  was  niixi^i 
WMtrh  40  per  cent  water  by  weight  at  the  temperature  of  about  3:i  F. 
The  cement  was  poured  into  a  bucket  containing  the  water,  stirring  ib^* 
mixture  during  the  operation.  There  was  a  momentary  inten'al  after 
the  full  amount  of  cement  had  been  added,  during  which  the  mixture 
had  the  consisten(\v  of  a  thin  mortar  or  very  thick  grout.  A  f» « 
seconds  later  the  mixture  suddenlv  thickened,  and  w^hen  moved  aK»ut 
separated  into  a  granular,  mealy  mass.  Using  50  per  cent  of  water 
the  result  was  the  same  as  before;  a  dry,  mealy  mass  was  formci 
With  60  per  cent  of  water  the  mixture  thickened  immediately  after  the 
cement  w^as  all  in,  but  did  not  attain  so  drv  and  thick  a  consistemva- 
w  ith  the  lower  percentages  of  water.  \Vith  higher  percentages  of 
water  the  mixtures  became  ordinary  grouts. 

The  behavior  described  was  characteristic  of  the  cement  withoat 
plaster.  Corresponding  experiments  made  with  plaster  additions  pn^^ 
ent  in  the  cement  did  not  show  the  granular,  mealy  state  in  the  mixtu^•^. 
the  results  being  ordinary  grouts.  These  two  kinds  of  cement  mM"e 
each  2  months  old  from  the  time  of  grinding,  when  the  above  ob^r- 
vations  were  made.  One  month  later  the  peculiar  characteristb  of 
the  cement  without  plaster  had  largely  disappeared.  The  40  per  i^nt 
mixture  displayed  enfeebled  traitij  as  before,  and  the  50  per  cent  mix 
ture  required  16  minutes  after  mixing  to  acnuire  a  pasty  stiite.  Later 
examinations  of  the  material  showed  it  still  retained  this  trait,  wbick 
now  displayed  itself  w  hen  a  less  amount  of  water  was  used  than  above 
mentioned.  No  observations  were  made  upon  cement  less  than  - 
months  old.  The  general  re.>5ults  tend  to  associate  this  behavior  vvith 
the  absorption  properties  developed  by  cements  m  a  greater  or  le^^ 
degree  after  water  has  been  added. 

T'he  compressive  tests  showed  greater  strength  possessed  by  the 
material  containing  the  plaster  addition,  so  far  at  least  as  pertain>  to 
the  time  of  setting  covered  by  these  experiments,  and  during  the  earlier 
periods  of  the  series  on  retarded  sets. 


CEMENT — ABSORPTION   OF    WATER. 


625 


.nsoRpnoN  OF  Water  by  (trout  Mixtures  and  Tests  of  Grouts. 

Cement  to  which  water  at  ordinary  atmospheric  temperatures  has 
eon  added  in  sufficient  quantities  to  at  first  produce  a  grout,  may  sub- 
fequeiitly  thicken,  the  water  disappearing  apparently  by  absorption  in 
he  mixture.  The  interval  of  time  necessary  to  accomplish  this  result 
aries  with  the  amount  of  water  used  in  a  given  kind  of  cement. 

Experiments  with  Star  Portland  cement,  with  and  without  plaster, 
fave  the  following  results: 


Cement  with  plaster. 


Ccmt'iU  wlthont 
plaster. 


Quantity 

of  water 

used. 


Per  cent. 
40 
50 
60 

SO 
100 


Interval 
required 
for  absorp- 
tion. 


Ifour«. 

11 

554 
40 


Quantity 

of  water 

used. 


Per  cent. 
40 
fiO 
60 
70 
80 


Interval 

required 

for  abM>rp- 

tion. 


Honr». 
4J 
7* 
lo 
80i 
44 


In  the  above  cases  the  full  amount  of  water  disappeared  below  the 
surface  of  the  mixtures  at  the  times  stated.  The  mixtures  were  each 
stirred  occasionally  after  the  water  was  added.  A  moderate  amount 
of  stirring  promoted  the  absorption  of  the  water,  while  vigorous  stir- 
ring sensiblv  retarded  this  action,  and  tempoi*arily  reduced  the  con- 
sistency of  the  grout.  The  interval  of  time  required  for  the  absorption 
of  the  water  is  necessarily  approximately  given,  since  the  period  is 
influenced  bv  the  manipulation,  and  some  uncertainty  exists  as  to  the 
time  when  the  period  snail  be  judged  to  have  reached  its  end. 

Bearing  upon  this  kind  of  phenomena,  an  examination  of  the  details 
of  the  tests  on  retarded  sets  shows  that  at  certain  stages  copious 
quantities  of  water  were  needed  to  maintain  the  desired  consistency 
of  the  mixture..  Thus  with  the  Star  Portland  cement,  with  plaster, 
the  interval  between  4tk  and  IH  hours  after  initial  mixing  was.  charac- 
terized by  the  addition  of  considerably  more  water  than  at  any  subse- 
quent period.  A  large  quantity  of  water  was  initially  used  with  the 
same  brand  of  cement  without  plaster  in  its  composition,  and  this 
does  not  show  so  marked  a  period  subsequently.  W  ith  the  Whitehall, 
64  hours  series,  the  interval  of  time  l)etween  4  hours  and  20  hours  was 
one  in  which  much  water  was  added.  In  the  ordinary  mixing  of 
cement  similar  behavior  is  met  with,  and  while  in  some  instances  defi- 
niteness  is  lacking,  there  appears  reason  for  believing  that  these  inter- 
vals mark  diflferent  stages  m  the  chemical  activity  of  the  material. 

The  tests  which  next  follow  were  upon  the  material  which  was 
mixed  with  different  percentages  of  water  and  allowed  to  remain  in 
the  mixing  bed  until  the  water  used  was  absorbed.  The  mixtures 
were  then  put  into  molds,  set  in  air,  and  tested  when  30  days  old. 
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Star  Portland  Cement,  with  Plaster. 

[40  per  cent  water.    Reniaiued  in  the  mixing  bed  6k  houni.] 


Dimensions. 


Compressed 
surface. 


Inchi's. 
3.94 
8.94 
8.96 
8.97 


i.    ^ 


Inches. 
4.14 
4.13 
4.20 
4.24 


Sectional 
area. 


Sti 


inches. 

16.31 

16.27 

16.63 

16.83 


Compressive  strength. 


First 
crack. 


Poitmh. 
63.600 
52,000 
71.700 
74,700 


Total. 


I*otuidg. 
66.500 
67,400 
71,700 
74,700 


Per  s<iiuiri'  i 
inrh. 


4.077 
4,143 
4,311 
4,4:» 


Hexnarkj 


[60  per  cent  water.    Remained  in  the  mixing  bed  11  liours.] 


8.97 

4.20 

4.03 

4.1ft 

4.01 

4.08 

4.00 

4.14 

4.08 

4.15 

3.93 
3.92 
3.94 
3.94 
3.94 


16.51  I 

16.27  , 

16.08  ' 

16. 31  I 

16.35  ! 


33,500 
31,800 
38,100 
32,400 
27,700 


2,029 
1.924 
2.  OnS 
1.9S7 
1,694 


[80  per  cent  water.    Remained  in  the  mixing  bed  :U  ht»urs.] 


4.08 

4.00 

4.00 

4.06 

4.08 

4.00 

4.03 

4.00 

4.03 

4.00 

4.07 
3.99 
4.10 
4.03 

4.a^ 


16.28 
16.20 
16.40 
16,12 
16.20 


14,000 


25,100 
21.200 
25, 700 
26, 100 
25,900 


1,542 
1.309 
1,567 
1,619 
1,599 


8.99 
4.00 
3.97 
8.98 
4.00 


[100  per  cent  water.    Remained  in  the  mixing  bed  45  tiours.] 


4.01 

4.11 

16.48 

4.01 

4.07 

16.32 

4.05 

4.00 

16.20 

4.02 

4.00 

16.08 

4.00 

4.05 

16.20 

22,700 


21,500 


24,100 
20,200 
20,100 
22,300 
22,800 


1,462 
1.238 
1,241 
1,387 
1.407 
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Star  Portland  Cement,  without  Plaster. 

[40  per  cent  water.     Remained  In  the  mixing  bed  4}  hours.  ] 


Dimensions. 


Heiffht. 


Compressed 
surface. 


Jnch*9. 
4.01 
4.02 
4.02 
4.03 


Inches. 
3.97 
3.95 
3.94 
4.18 


Sectional 
area. 

First 
crack. 

Compressive  strength. 

Total.       Per  square 
xuiAi.            Inch. 

Remarks. 

Sq.  inches. 
16.67 
16.43 
16.27 
16.59 

Pounds. 
51,100 
36.000 
45.900 
53.500 

^ 

Pounds.        Pounds. 
54,900              3,293 
41,500              2,526 
52.200              3,206 
58,500             3,225 

Ittches. 
4.20 
4.16 
4.13 
3.97 


[50  per  cent  water.    Remained  in  the  mixing  bed  7i  hours. 


4.08 

8.06 

4.18 

16.28 

41,000 

43,600 

2,680 

1 

4.04 

8.94 

4.14 

16.31 

41,100 

41,100 

2,520 

4.06 

3.96 

4.16 

16.48 

49,500 

49,600 

3,018 

4.00 

8.95 

4.18 

16.51 

49.100 

49,100 

2,974 

4.00 

8.95 

4.17 

16.47 

47.000 

50,400 

3,060 

[60  per  cent  water.    Remained  in  the  mixing  bed  15  hours.] 


[70  per  cent  water.    Remained  in  the  mixing  bed  80|  hours.] 


4.00 
4.05 
3. 96 
4.03 
4.00 


4.06 

3.95    ' 

4.15 

3.96 

4.10 

4.00 

4.12 

8.94 

4.03 

3.96 

16.04 
16.89 
16.40 
16.23 
15.92 


26,800 


27, 100 
2«,900 
30.800 
29,100 
27,800 


[80  per  cent  water.    Remained  in  the  mixing  bed  44  hours.] 


4.01 

4.13 

3.93 

16.28 

41,600    ' 

41,600 

2.563 

4.08 

4.17 

3.95 

16.47 

89,100    1 

39,100 

2,374 

4.02 

4.11 

3.95 

16.23 

39,800    ! 

39,800 

2,452 

4.06 

4.12 

3.94 

16.23 

31,500    ■ 

35.900 

2,212 

4.00 

3.95 

4.15 

16.39 

36,500    ' 

88,700 

2,861 

3.97 
3.95 
3.95 
4.06 
3.95 


4.10 

4.01 

4.11 

4.02 

4.07 

4.06 

4.22 

8.95 

4.18 

4.08 

16.44 
16.52 
16.52 
16.63 
16.64 


26,700 
27,400 
26,900 
28,400 
28,400 


1,624 
1.659 
1,628 
1.708 
1,707 


Age  88  days. 
Do. 
Do. 
Do. 
Do. 


The  tests  of  grouts  which  were  mixed  with  hot  and  cold  water  gave 
the  results  whicn  follow.  The  temperature  of  the  hot  water  used  was 
82^  C.     The  cold  water  was  at  about  freezing. 
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CEMENT GBOUT9. 


Star  Portland  Cement,  without  Plaster. 


GROUTS   MIXED   WITH   HOT   OR   COLD   WATER. 


Age  when  tested,  82  days. 


r40  per  cent  ice  water.    Acquired  a  granular  mealy  state  when  mixed,  immediately  tampt- 

molds.] 


1 

Dimenxioni 

J. 

Height. 

Compressed 
surface. 

Inchcft. 

Inches. 

Inches. 

3.97 

4.04 

4.07 

3.96 

4.07 

4.03 

3.97 

4.00 

4.04 

3.96 

4.03 

4.09 

8.96 

4.05 

4.04 

I 


Ultimate  strength. 


Sectional 
area. 


First 
crack. 


Total. 


Per  square 
iDcn. 


.S^.  inches. 
16.44 
16.40 
16.16 
16.48 
16.36 


I*oun(U.    I    Pounds. 

'        46.500 

i        44.600 

41,100 
I        41,300 

40,500 


I 

Pounds. 
2,828 
2,720 
2,543 
2,506 
2,476 


ReniArk* 


[50  per  cent  ice  water.    Acquired  a  granular  mealy  state  when  mixed,  immediately  tampr 

molds.] 


^'i 


3.98 

3.97 

4.04 

1        3.97 

4.00 

4.05 

3.96 

4.00 

4.14 

3.96 

4.00 

4.13 

3.94 

4.00 

4.05 

16.  W 
16.20 
16.  m 
16. 52 
16.3(.i 


82,800 
33,400 
34,400 
34.100 
so;  300 


2,045 
2,062 
2,077 
2,064 
1,852 


[50  per  cent  hot  water,  82°  C.    Remained  a  thin  mortar  2|  hours  and  was  then  put  into  mt>:  IvJ 


4.05 
4.10 
4.03 
4.01 
4.08 


16. 16     . 
16.28    ,. 
16.24 
16.40 
16.32     I. 


28,300 
30.100 
32,400 
31,000 
30.900 


1,751 
l.J^9 
1,995 
1,890 
1,893 


[60  per  cent  ice  water.    Mixture  thickened  and  was  immediately  put  into  molds.] 


4.03 

3.95 

4.03 

15.92 

4.05 

3.96 

4.06 

16.08 

4.02 

3.95 

4.10 

16.20 

4.03 

3.94 

4.a's 

15.96 

4.06 

8.95 

4.07 

16.08 

21,600 
24.800 
23.200 
23,600 
22,700 


[64.7  per  cent  ice  water.    Originally  mixed  with  70  per  cent  water;  exce.«»s  water  reinove*i  aad 

put  into  molds  3  hours  later.] 


'"   ' 

~~~~^ 

3.95 

4.04 

4.09 

3.94 

4.00 

4.12 

3.96 

3.98 

4.11 

3.94 

4.03 

4.18 

4.00 

3.96 

4.06 

1 

16.52    ' 
16.48 
16. 3t> 
16.85 
16.08 


26,900 
32,300 
28,000 
35,900 
31,100 


33,500 
35,400 
'29,400 
35,900 
31,100 


[71.1  per  cent  ice  water.    Originally  mixed  with  100  per  cent  water;  exces*  water  remoTed  «nd 

put  into  molds  4  hours  later.] 


3.95 

4.03 

4.07 

16.40 

18,500 

18,500 

3.96 

4.02 

4.15 

16.68 

16,200 

16.200 

3.95 

3.95 

4.14 

16.35 

14,000 

15,100 

3.94 

4.00 

4.13 

16.52 

13,300 

13,300 

3.94 

4.00 

4.13 

16.52 

14,400 

14.900 

1.128 
971 
924 
805 
902 


fl 


i 

i 

I 
I 

■ 

I 
I 
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LOSS  OF  WEIGHT  OF  GROUTS  SET  IN   AIR. 

The  quantity  of  water  used  in  mixing  is  stated  on  the  accompanying 
iagram.  Two  or  three  days  were  required  after  mixing  for  the  mate- 
ial  to  acquire  sufficient  strength  to  admit  of  removal  from  the  molds. 

Observations  on  the  loss  in  weights  began  immediately  thereafter 
nd  continued  over  a  period  of  "28  aa3's.  The  compression  tests  were 
iiade  at  the  end  of  this  period. 

TESTS  OF   GROUTS,  NEAT  CEMENT. 

Specimens  used  in  loss  in  weight  determinations.  Set  in  air.  Age,  1 
ttonth. 


Brand. 


DinieuHions. 


Height. 


JcwEon 


Steel 


I  Inches. 
6.02 
6.07 
6.06 

5.96 
6.02 
6.00 


Bonneville 
proved  .. 


im- 


Hoffman 


Manlcato  .., 


Norton 


6.00 
6.00 
6.05 

5.96 
6.02 
6.97 

6.08 
6.97 
6.03 

6.00 
5.99 
6.02 


Compressed 
surface. 


Inches. 
5.99 
6.00 
6.00 

5.98 
5.77 
5.79 


6.08 
5.97 
6.00 

6.06 
5.52 
5.36 

5.94 
5.89 
5.97 

6.00 
6.03 
5.98 


Inches. 
5.60 
5.66 
5.80 

5.65 
5.97 
5.96 


5. 99 
6.16 
6.06 

5.70 
5.98 
6.02 

5.96 
6.02 
5.90 

6.11 
6.23 
6.18 


Sectional 
area. 


Ultimate  strength. 


Sti.  inches. 
33.54 
33.96 
34.80 

33.79 
»4.45 
»4,51 


36.42 
36.78 
36.36 

34.54 
83.01 
32.27 

85.52 
35.46 
35.22 

36.66 
37.57 
86.96 


Total. 

Per 

square 

inch. 

Poimd*. 
77,100 
83.400 
85,100 

Pound*. 
2,299 
2,456 
2,445 

19,600 
18.900 
19,180 

680 
M9 
556 

18,200 
19,100 
15,580 

500 
619 

428 

7,040 
6,800 
5,360 

204 
206 
166 

11,250 
11,200 
10,300 

317 
316 
292 

9,920 

9,920 

10,800 

271 
264 
279 

Remarks. 
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CEMENTS  WHICH  SET  IN  AIR  AT  DIFFERENT  TEMPERATURES. 

This  series  of  experiments  was  made  with  a  number  of  brands  oi 
domestic  and  foreign  Portlands,  a  slag  cement,  and  some  natun 
cements.     The  several  Imtches  of  material  were  gauged  with  suffici.  " 
water  to  insure  a  mixture  of  the  consistency  of  ordinary  mortar  f -r 
stone  masonry.     Immediately  after  mixing,  the  material  was  put  int 
2-inch  molds,  with  a  few  cubes  of  larger  size  and  a  number  of  Umi"--! 
briquets.     There  were  three  genei*al  groups,  one  of  which  set  in  1 1 
open  air  of  the  testing  laboratory  at  oixiinar}'^  atmospheric  tempcn 
tures,  given  in  the  details  and  tabulations  as  70^  F.     The  specim-  • 
belongmg  to  the  other  two  groups  were  placed  in  a  cold-storage  warr- 
house,  where  they  remained  the  different  intervals  of  time  not*^!  in 
the  tests.     One  group  was  placed  in  a  room  known  as  a  '* Cooler.":: 
which  the  temperature  was  maintained  in  the  vicinity  of  39^.    TL' 
other  group  was  placed  in  a  room  known  as  a  "Freezer,"  in  whi 
the  temperature  is  kept  in  the  vicinitv  of  0°  F.,  seldom  varying  in  "^ 
than  5^  in  either  direction  from  this  point,  the  theiTOometer  m(^ 
frequently  indicating  a  temperature  a  few  degrees  below  thana^^^- 
zerc^ 

Each  group  was  exposed  to  its  prescribed  temperature  as  soon  aft^r 
mixing  as  practicable.  Specimens  intended  for  the '*  Freezer -'w^ 
mixed  on  cold  days,  with  the  thermometer  in  the  vicinity  of  15  to 
F.,  at  once  exposed  to  this  temperature,  and  after  they  werefroK 
were  removed  from  the  molds  ana  taken  to  the  cold-storage  warehoiK. 
The  plank  molds  were  generally  cooled  below  32°  F.  oefore  usin^ 
In  these  tests  it  was  intended  to  freeze  the  material  as  soon  a:?  pra -^ 
ial)le  after  mixing,  and  use  mixtures  as  wet  as  ordinarily  emplore^iif' 
construction.  Specimens  exposed  to  zero  tempei-ature  while  sett:?j: 
were  allowed  at  least  one  day  in  air  at  about  70^  F.  immediately  befoP? 
testing. 
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The  mean  results  of  the  compression  tests  shown  in  the  preoeii 
details  are  given  in  the  table  which  next  follows,  after  which  maj 
found  tables  arranged  for  more  definite  purposes. 

Referring  to  the  latter,  results  are  shown  on  specimens  1  month  ok 
from  each  of  the  three  groups,  that  is,  those  wnich  were  exposr  d 
0^  F.  temperature,  while  settmg,  and  those  which  were  kept  at  aU 
39^  and  70°  F.,  respectively. 

This  is  followed  oy  a  similar  table  showing  the  strength  on  sf>  i 
"mens  when  3  months  old.  In  the  next  three  tables  the  one  month* 
three  months'  tests  are  armnged  side  by  side  for  each  respective  trr«' 
of  different  temperatures,  and  these  are  followed  by  two  tables  sho\i 
the  strength  of  specimens  which  were  exposed  to  zero  temperatunui 
month  and  three  months,  respectively,  each  followed  by  intena!? 
70^  F.  of  one  day  and  seven  days. 

The  next  table  inti'oduced  is  a  comparison  of  the  results  on  sfv 
mens  which  were  exposed  to  zero  temperature  one  month  or  thr-t 
months,  followed  by  an  interval  at  70°  F.,  with  spex^imens  which  ^. 
in  air,  at  the  latter  temperature  only,  an  equal  mterval  of  timei- 
which  the  former  were  exposed  to  70°  F. 

A  corresponding  table  comes  next  in  which  similar  comparison>i> 
made  between  specimens  as  above,  excepting  the  lower  temperator 
was  in  this  instance  39°  F.  instead  of  zero. 

The  results  were  next  arranged  to  show  the  gain  in  strength  aft: 
exposure  to  zero  temperature  diffei'ent  intervals,  followed  by  a  givr: 
interval  at  70°  F.  A  coiTesponding  table  was  arranged  J^or  tt'i* 
specimens  which  aged  at  39°  F.,  succeeded  by  the  same  intervaU 
before  at  70°  F.,  and  also  another  table  showing  the  strength  of  spn* 
mens  which  set  at  70°  F.  only,  which  were  tested  with  intent- 
between  the  different  ages  equal  to  those  of  the  preceding  tables.  Sew: 
day  intervals  were  taken,  as  far  as  possible. 

A  consolidated  table  follows  showing  the  gain  in  strength  for  ear^ 
of  these  groups  in  such  tests  as  were  directly  comparable. 

Finally  a  table  is  introduced  in  which  the  actual  compressive  stren^a- 
are  shown  on  specimens  exposed  to  zero  tempemture  different  inter 
vals,  succeeded  by  seven  days  or  fourteen  days  at  70°  F. 

An  examination  of  these  tables  shows  that  specimens  exposed  to 
zero  temperature  shortly  after  mixing  do  not  display',  when  sutee 
quently  thawed,  the  strength  of  the  other  two  groups,  which  is  trj-* 
whether  the  interval  in  the  freezer  was  one  month  or  three  montil^ 
The  mean  streng-th  of  those  which  set  three  months  in  the  freezer  b 
above  those  which  set  only  one  month  at  zero,  but  the  difference  i- 
small,  insufficient  to  conclusively  show  whether  a  very  slow  acauisitioE 
of  strength  takes  place  during  the  interim,  or  whether  a  practical  sus- 
pension of  such  action  characterizes  this  period.  Those  which  agedar 
39°  F.  showed  a  more  decided  gain  for  each  brand  in  the  three  month-' 
test  over  the  one  month,  while  those  which  set  in  air  at  70°  F.  appeaivi 
to  have  acquired  their  maximum  stren^h  during  the  first  month,  th*^ 
results  on  the  three  months'  tests  showing  a  diminution  in  mean  valuta 

That  the  interval  of  exposure  to  zero  temperature  is  at  least  a  perici 
of  decided  retardation  is  shown  by  the  rapid  acquisition  of  strenjrt'i 
upon  removing  the  material  from  the  influence  of  this  low  temperatun 
and  exposing  it  for  an  additional  period  in  air  at  70°  F.  Specimen- 
one  month  in  the  freezer  and  one  day  at  70°  F.,  or  three  months  in  tiie 
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tezer  with  a  day  at  70^  F.,  have  their  strength  about  doubled  after 

days  additional  time  in  tne  air  at  the  higher  temperature, 
--'omparing  the  strength  of  specimens  which  set  m  air  at  70^  only 
*  a,  ^iven  period  with  those  which  set  in  air  the  same  interval  of 
le  and  at  the  same  temperature  plus  a  period  in  the  freezer,  it  is 
iiid  that  the  latter  specimens  show  a  deficiency  in  strength  over  the 
rmer.  So  far  as  these  results  go,  the  influence  of  the  zero-tempera- 
re  interval  appears  to  detract  from  the  subsequent  strength  of  the 
itorial.     Thus,  specimens  4  months  old,  three  of  which  were  passed 

the  freezer  at  zero  temperature  and  one  at  70^,  in  strength  fell 
low  corresponding  ones  which  were  onlv  1  month  old,  but  all  of 
lich  time  was  passed  in  air  at  70°  F.  This  was  noticeable  in  the 
>rtlands  examined.  The  mean  of  a  numl)er  of  natural  cements 
owed  substantially  the  same  strength  in  each  group. 
Xhe  conditions  found  in  the  cooler  at  a  tempei*ature  in  the  vicinity 

89^  F.,  appeared  more  favorable  for  the  ultimate  attainment  of 
^h  strength  than  setting  wholly  or  in  part  in  air  at  70°  F.  Exam- 
ing  the  results  of  those  cubes  which  set  the  longest  intervals  at 
ch  of  these  two  temperatures,  it  is  seen  that  the  specimens  from  the 
>oler  in  the  three  months^  tests  displayed  higher  results  than  those 
hich  set  in  the  air  at  70°  F. 

Making  a  further  examination  on  material  exposed  for  two  or  three 
onths  at  39°  F.,  followed  by  intervals  at  70°  F.,  and  comparing 
lese  results  with  specimens  which  were  exposed  to  the  higher  tem- 
^rature  only,  but  over  a  period  equal  to  the  sum  of  the  other  two,  it 

seen  that  specimens  which  passed  part  of  the  time  at  39°  F.  were 
le  stronger,  excepting  in  the  case  of  one  brand,  where  the  difference 
I  favor  of  the  other  temperature  was  small.  The  mean  results  showed 
compressive  strength  of  2,737  pounds  per  square  inch  for  those  set 
i  air  in  part  at  39°  F.,  against  1,929  pounds  per  square  inch  for  those 
hich  set  at  70°  F.  only,  a  diflference  sufliciently  pronounced  to  justify 
le  belief  that  the  conditions  attending  the  specimens  set  at  a  tempera- 
ire  in  the  vicinitv  of  39°  F.  were  the  more  favorable  for  the  material. 

The  results  of  the  tests  were  arranged  for  another  comparison, 
amely,  to  show  the  amount  which  was  gained  by  setting  six  days 
dditional  in  air  at  70°  F.  over  different  periods  of  exposure  at  zero 
?mi>ei'ature.  The  activity  of  the  cement  in  acquiring  strength  imme- 
iately  after  thawing  is  here  a  conspicuous  f eai;ure,  as  shown  in  earlier 
omparisons.  The  gain  in  strength  of  the  younger  specimens  was  the 
reater,  during  the  compared  interval  of  time  of  six  days,  but  the 
hsolute  stren^h  was  less  in  this  period,  hence  the  somewhat  higher 
ate  of  gain  presents  no  unusual  feature  in  the  general  setting. of 
ements  at  different  ages.  A  corresponding  comparison  with  speci- 
nens  which  set  in  air  at  39°  F.  showed  a  substantial  ^in  in  strength 
)oth  in  the  younger  and  older  cubes,  the  greater  gam  pertaining  to 
he  younger  specimens  as  in  the  last  comparison.  Among  those  which 
let  in  the  air  aifferent  intervals  at  70°  F.  only  there  is  a  slight  gain  in 
he  specimens  1  month  old  and  a  loss  in  those  3  months  old,  taking  the 
nean  results  on  cubes  which  are  directly  comparable.  The  actual 
jain,  without  regard  to  the  initial  strength,  appears  greatest  in  the 
specimens  which  were  exposed  to  zero  temperature  as  a  group,  and 
least  in  those  which  set  in  air  at  70°  F.  only. 
In  the  last  table  of  comparisons  the  strengths  of  specimens  of  the 
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same  age  in  the  air  at  70^  F.  are  not  here  shown  to  be  conspicQrjo^ 
unlike,  notwithstanding  the  different  durations  of  the  preceding  iita 
vals  of  exposure  in  the  freezer  at  zero  temperature. 

Diagrams  follow  showing  the  curves  or  strengdi  for  each  of  u 
three  groups,  which  set  in  air  at  0°,  39°,  and  70°  F.,  respecti  rl 
There  are  also  diagrams  which  show  the  strength  acquired  by  s[^^ 
mens  which  set  various  intervals  at  zero  and  at  39°  F.,  after  they» 
removed  from  the  cold  storage  warehouse  and  set  additional  inter- 
at  70°  F.  temperature. 

Cements  which  Set  in  Air  at  Different  TEMPERATURE^ 

MEAN  RESULTS  WITH  2.INCH  CUBES. 

[Where  fitpires  are  given  in  two  columns  showing  the  time  of  setting  the  cement  was  fire:  ex:  > 
toe  lower  temperature,  then  to  the  higher,  the  indicated  intervals  prior  to  testing. 


Brand. 

Clasn. 

1 

Composition. 

Time  of  setting  in  air  at  tempera- 
ture of— 

Ce- 
ment. 

Sand. 

Water. 

0°  F. 

• 

89°  F. 

1 

70°  F. 

Star 

Portland  . 

Neat. 

Perct. 
23.4 
23.4 
23.4 
23.4 
23.4 
23.4 
23.4 

25.7 
28.7 
26.7 
25.7 
25.7 
26.7 

23.4 
23.4 
23.4 
23.4 
23.4 
23.4 
23.4 
24.6 

36.1 
86.1 
36.1 
36.1 
36.1 
36.1 
36.1 
36.1 
36.1 
36.1 
36.1 
36.1 
86.1 
36.1 
86.1 

82.0 
32.0 
82.0 
32.0 
82.0 
82.0 
82.0 
82.0 

82.0 
82.0 
82.0 
32.0 
32.0 

M08. 

"s" 

8 
8 
3 

•  •  •  •  • 

Daps. 
31 
31 
31 

Mos. 

Days. 

Mos. 

Dap* 
1 
7 
30 

;    1 

1      7 

1     H 

30 

1 

1  ■ 

1 

V/"///.'.'.'.X.. '.'..'.'. 

1         * 

1 

^    ■ 

•  f  • 

1 

- 

. 

1  . 

Portland  . 

Neat. 



20 
29 
29 

^  A 

1        7 

;:  . 

1. 

30 

, 

3 
3 
3 

1 

** ...|. ....... ........ 

7 
14 

29 
82 
86 

38 

'   i  . 

1 ' !.. 

■ 

i.'* 

Portland  . 

Neat.  ! 

4-' 

t 

4.  ■ 

1              ' 

1 

4'' 

i\ 

1 

2 
2 

•; »» 

......|..... 

;  •. 

1 

3    <    ii 

4  . 

4 

1 
7 

1 

4 

1 

7 
1 
7 

80 
1 
7 

14 
1 
7 

14 

i:' 

Portland  . 

1 

1 

..... 

2 
2 
3 
3 
3 

5 
5 
14 
14 
21 
21 
31 
31 
31 

( 

%* 

■••«■• 

V 

# 

^ 

I." 

^ 

1.' 

> 

Sh 

1.4» 

4'- 

*: 

i,> 

tr 

1.1 : 

iz. 

Portland  . 

1 

1 

16 
15 
81 
31 
31 

.  •  •  •  • 

L^i- 

7 

in 

LStt 

7 
21 

2.:> 

lav 

2 
2 
2 

i*i 

•  ..... 

7 
14 

15 
22 
81 
88 

ir- 

S.i3 

1 
Portland  . 

1 

1 

1 

in- 

......l..... 

•:2A' 

1 

1 

i» 

iO 

"•"■••»•••■• 

2 

i«' 
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MEAN  RESULTS  WITH  2-INCH  CUBES— Continued. 


Rrand. 

Class. 

Composition. 

Time  of  setting  in  air  at  tempera- 
ture of— 

Compres- 
sive 
strength 

m?nt.     8.nd. 

Water. 

0°F. 

39°  F. 

1 
Mot.  Days. 

70°  F. 

per 

square 

inch. 

t 

torm  King  . 

Portland  . 

Perct. 
Neat 24.4 

M09. 

..... 

3 
8 

so 
so 

M08. 

Days. 

7 

81 

1 

7 
14 

Pounds. 
749 

24.4 
24.4 
24.4 
24.4 
24.4 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

28.2 

1,310 

1.680 

.J 

703 

1 

1 

1,290    I 

1 

1 

1,530 

Portland  . 

NeM.  j 



32 
82 

1,600 



1       7 

1,800 

1 

32 

SO 

2,590 

1 

3 

2,300' 

2.630 

2,700 

2,520 
2,660 
2,510 
2,430 
2,470 
2.380 

8 
8 

7 
30 

32 
39 

...... 

Portland  . 

Neat. 

2 
3 
3 
4 

A.  I29dl 

Portland  . 

Neat. 

30 
30 
80 

1              986 

28. 2     

7 

14 

1 

7 

29 

2,440 
2,690 
1,210 
2,350 
2,520 

4,910 
6,250 
5,970 
6,430 
5,870 
6,670 
6,400 

8,780 
3,930 
3,900 
3,450 
3.430 
4,040 
3,160 
3,510 

315 
1,470 
1,470 

231 
1,230 
1,360 

185 
1,240 
1,490 

347 
1,480 
1,610 

624 
1,520 
1,780 

4,000 
4,010 
5,000 
5,460 
4,380 
4,980 
4,970 
5,420 

3,380 
8,610 
8,970 
3,780 
3,240 

28.2 
■28.2 
28.2 
28.2 

28.2 
28.2 
28.2 
28.2 
28.2 
28.2 
28.2 

28.2 
28.2 
28.2 
28.2 
28.2 
28.2 
28.2 
28.2 

27.3 
27.3 
27.3 
27.3 
27.3 
27.3 
27.8 
27.3 
27.8 
27.3 
27.3 
27.3 
27.3 
27.8 
27.3 

26.0 
26.0 
26.0 
26.0 
26.0 
26.0 
26.0 
26.0 

26.0 
26.0 
26.0 
26.0 
26.^ 



"3" 
3 
3 

Portland  . 

Neat. 



21 
31 
81 
31 

1 

7 
31 

3 
3 
3 

8 
SO 

31 

-^ 



Portland  . 

Neat. 

::::::::;:::: 

..... 

38 

2 

3     

3 

4 

9 

14 
14 
14 
14 
15 

J<>s8on 

Portland  . 

Neat. 

•  •  •  ■ « 

"3" 

3 

3 

7 
7 
7 
14 
14 
14 
21 
21 
21 
29 
29 
29 

1 

*"••••"" 

*  ■  •  •                 m 

1-  ... 

1 

Portland  . 

Neat. 

28 

1 
1 

7 
18 

1 
1 
8 
3 
3 

18 

8 
14 

14 
21 
28 

""b" 

Portland  . 

Neat. 

t 

..«...[..... 

•■••"•1 " 

,    1 

1 
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CEMENT SET    AT   DIFFEKEin?   TEMPERATURES. 


MEAN  RESULTS  WITH  2-INCH  CUBES-<k>nUnued. 


Brand. 

Class. 

Composition. 

Time  of  setting  in  air  at  tempera- 
ture of— 

•IVt 

Ce- 
ment. 

Sand. 

Water. 

0*>F. 

39°  F. 

70°  F. 

Mos.  Da^ 

1         13 
8      

1     '"' 
in-: 

Josson 

Steel  

Austin 

Bonneville 
improved . 

Portland  . 

Neat. 

Pcret. 
26.0 
26.0 
26.0 

36.2 
36.2 
86.2 
36.2 
36.2 
36.2 
36.2 
36.2 
36.2 
36.2 
36.2 
36.2 
36.2 
36.2 
36.2 

34.4 
84.4 
34.4 
34.4 
34.4 
84.4 
».4 
34.4 
34.4 

34.4 
34.4 
34.4 
34.4 
34.4 
34.4 
84.4 

36.7 
36.7 
36.7 
36.7 
36.7 
86.7 

37.1 
37.1 
37.1 
37.1 
87.1 
87.1 

37.1 
87.1 
37.1 
37.1 
87.1 
37.1 

38.4 
38.4 
38.4 
38.4 
38.4 
38.4 
38.4 
38.4 
38.4 

35.9 
35.9 
35.9 
35.9 
35.9 
35.9 
85.9 

Mos. 

Days. 

Mos, 

Days. 

1     -Lr 

1 

1     n^v 

.           ,  -.    ^    .  .. 

'kW 

Slag 

Neat. 

•*•*•**• 

7 

7 

1 

1 

tt 

1 

^i" 

•    a    •    • 

7 
14 
14 
14 
21 
'21 

.'i,:- 

%■ 

...... 

14 

». 

(. 

'    21 

1    33 

'    83 

Xi 

'« 

■•♦ 

•-*••••• 

1 

.^ 

» * 

3 
3 
3 

1 

r" 

16 

!•» 

Si- 

Slag 

Neat.    

1 

•■•••■ 

15 
16 
15 
21 
21 
21 
32 
32 
32 

\t\ 

1 

J       7 

:.4» 

1 

>  14 

1.4? 

• 

t 
1 

v.'.'.y .'.'.'. '"'. 

1.:- 

1 



7 

14 

!.*• 

1 

1 1 

l.€< 

1 

! 

1  i.* 

t 

'.'.'.'.'.  !!!!!'.i"!". 

7 

14 

1.4' 

1 

1 

I'n 

Sla« 

Neat 

15 
21 
28 
32 

IJ- 

1 

F           1..I 

|--      -    1  •  - 

1 

1.. 

::::::::::::;:::::::::::::::: 

l..»« 

•     •••■••■■••■■■•>•-».    .la*>B>>>a 

...... 

1 
1 

1 

5 

9 

16 

1 

7 

14 

\ 

14 

!.:• 

1             ! 

1  -' 

1             1 

, 

li:- 

Natural  .. 

Neat.    

!    80 

I    30 

'    80 

».» 

\v 

, 

>" 

3 
3 
3 

.1 

1 

-k 

1 

..... 

♦\ 

Natural  .. 

1 

Neat.    

30 
30 

s- 

..!..       7 
14 

1.'-'^ 

, 

30 

\> 

1 

3 
3 

1.'^* 

y///.vj'.'.'.'.'.:v. 

1 

•• 

I 
15 

SO 
87 
14 

""%" 
15 

1 

1 

7 

14 

^ 

14 

1 

7 

14    1 

l..J«' 

, 

1 

l.K 

Natural  .. 

Neat 

T.k 

1 

........1........ 

• 1 1..:... 

*    W    b     «    « 

1 

8 
8 
3 

f«1 

1 

6S? 

1 

.....i...... 

M'  ' 

Natural  .. 

1 
Neat.  , 

2 
2 
3 
3 
3 

32 
32 
32 

' 

411  ' 

?t' 

1 

1 

1  i"*!' 

1 

44 

....••••I*..**... 

*•»•«« 

<' 

l.i6' 



"  1 

1 

47* 

1 

1 i 

MJ 

* 

-•......l..a..... 

1 

l.itl' 

Natural  .. 

1 

Neat.  ' 

1 

30 

l.-i'^ 

...... 

30 
30 

7    ' 
14    ' 

l.M"' 

1 

l.Nl* 

2 
2 
2 
3 

1.4>' 

7 

14    1 
.2    ' 

1  V|i 

' 

l.V" 

1 

i.i:» 

■  •  •       m 

CEMKNT SET   AT   DIFFERENT   TEMPERATURES- 
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MEAN  RESULTS  WITH  2-INCH  CUBES-Continued. 


Brand. 

Class. 
Natural . . . 

Composition. 

Time  of  setting  in  air  at  tempera- 
ture of— 

Compres- 
sive 

strength 

per 

square 

inch. 

m^t.  '  ^""rt- 

Water.  .     0°F. 

39°  F. 

70°  F. 

3oTint»vil  le 

Perct. 
Neat,  i  S5-3 

3f08. 

Days. 

M08. 
3 
3 

_ 

Days. 

Mos. 

Days. 

1 
13 

15 
30 

7 

1 

Pouiids.  \ 
l.SiJO    1 

improved. 

35.9 

85.9 
35.9 
35.9 
35.9 
:«.9 
85.9 
:i5.9 
35.9 

35.7 

2,060    1 

Nataral... 

Neat.  !  

..... 

1 

800 
1,140 
1.250 
1,200 
1,190 

986 
1.070 
1,720 

169 
354 
540 
182 
460 
527 
168 
431 
624 
206 
406 
561 
276 
457 
579 

5-22 

812 
1,130 

649 

901 

549 
1,110 

744 
1,120 

952 
1,040 
1,170 
1,810 
l.'iSO 
1,470 

6-28 

808 

980 
1,140 
1,170 
1,070 
1,270 
1,090 

341 
659 
860 
347 
558 
882 

656 

747 
1,190 
1,100 

i 



I 

1  14 

2     

2           7 

2  14 

3      

1 

1 

1 

:::::::::;:i::::: 

1 

IToffmaii 

Natural... 

Neat. 

6 

•      fi 

1 

7 

14 

1 
7 

14 
1 
7 

14 
1 
7 

14 
1 
7 

14 

■ 

36.7 

85. 7    1 

6 
15 
15 
15 

:«.7 
35.7 

:i5.7 

35.7 
;i5.7 
35.7 
•3b.  7 
35.7 
35.7 

'20 

20 
20 
28 
28 
28 

-  •  •  •  • 
1 

1 

35.7    ,    3 
35.7    '    3 
35. 7    '    3 

1 

•     «        ■  ■        •  •  • 

Natural... 

Neat. 

85.5 
35.5 
85.5 
35.5 

8 

8 

8 

14 

14 

23 

.. .. . 

7 
14 

•  •  ■  >  • 

35.5 
35.5 
35.5 
35.5 
35.5 
36.2 
36.2 
36.2 
36.2 
36.2 
36.2 

35.5 
85.5 
85.5 
35.6 
35.5 
35.5 
35.5 
35.5 

38.0 
38.0 
38.0 
38.0 
38.0 



7 

I      

1 

23 
28 
28 
81 
81 
31 

7 

t 

7 

■ 

1 

7 
80 

1 

\'"[][ 

8 
8 
8 

1 

7 
14 

8 
15 
23 
SO 
85 

T 

1 
7 

80 
1 

' 

Natural... 

Neat. 

1 

1 

3 
8 
8 

Norton 

, 

1...... 

Natural... 

Neat 

1 
30 

1 

1 

"3" 
3 

80 
80 

1 

1 

. 

38.0         3 

Natural... 

Neat. 

38.2 
88.2 
38.2 
38.2 
38.2 
38.2 

37.9 
87.9 
87.9 
87.9 
87.9 
87.9 
37.9 

30 
80 
80 

7 
30 

1 

3 
8 

7 
14 

14 
28 
37 

1,190 

3 

1,440 

744 

906 

1,040 

1,030 

1,090 

924 

950 

Natural... 

Neat. 

1 

■"•••••■ 

2 
S 
3 
4 
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CEMENT SET   AT   DIFFERENT    TEMPERATURES, 


MEAN  RESULTS  WITH  2-INCH  CUBES— Contintted. 


Brand. 

Cliusfl. 

Composition. 

Time  of  setting  in  air  at  tempera- 
ture of— 

Ce- 
ment. 

Sand. 

Water. 

0°F. 

390  P. 

70°  F. 

ID-.' 

Obelisk 

Natural... 

Neat. 

PercL 
38.6 
88.6 
38.6 
38.6 
88.6 
38.6 

36.2 
36.2 

Mos. 

"3" 
8 
3 

DiWB. 

32 
32 

Mot. 

Dayt. 

JfOf. 

Ikiys, 

7 
14 

1 

1 
14 

7^1,. 

.*. 

:::::::::::::::: 

fj- 

1    

1 

("• 

Natural... 

Neat.  1 

1 

90 
80 
30 

«      • 

:::::    7 

l.^« 

1 

86.2 
36.2 
36.2 
36.2 

36.2 
36.2 
36.2 
36.2 
:}6.2 
36.2 

•  »  .  .  • 

14 
2 
6 

\s. 

3 
3 
3 

] ' 

1  M 

1 



13 

i: 

Natural... 

1 
Neat»   

..... 

30 

7 

14 

«ta 

1 
1 

1  / 



1  ?-■• 

...1 

3     3 

1  J 

1 

3 
3 

7 
14 

1 . 

i-r- 

1 

RiSUMfe  OF  RESULTS  ON  SPECIMENS  1  MONTH  OLD. 

[Specimens  exposed  to  0°  F.  temperature  while  setting,  followed  by  one  day  in  air  at  79^  F. 

testing.] 


Brand. 

Compressive  strewnh  ^r 
square    inch,   5pei.in:ri- 
set  in  air  at  tempenii'i:- 
of— 

{PY. 

39°  F.        ?>" 

Star 

Pounds. 
1,3S0 
388 
749 
986 
347 
229 
238 
411 
206 
341 
225 

Pounds.  ,  K\ 
2.980         4.S^ 

Star,  1:1  mortar 

1,960    ,     1*> 

Storm  King 

1,600         1^' 

Alsen 

6,250          Tyf' 

Josson 

4,000  I    ty- 

Steel 

1.320         l.-1« 

Austin 

806            Tl^ 

Bonneville  Improved 

1,200         l.U 

Hoffman 

744    '     IJ* 

Norton 

656       01.(0 

Obelisk 

1.110    1      ]..V« 

Means 

497 

1,966         JhT 

I 

i«  Approximate. 


CEMENT — SET   AT   DIFFERENT  TEMPERATURES. 
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RESUME  OP  RESULTS  ON  SPECIMENS  8  MONTHS  OLD. 

cimens  exposed  to  (P  F.  temperature  while  setting,  followed  by  one  day  in  air  at  70®  P.  before 

testing.] 


Brand. 


Star 

Storm  King 

Al4«t*n 

Josson 

Austin 

Bonneville  Improved 

HofTman 

Norton 

Obelisk 


Means 


Compreasive  strength  per 
square  inch,  specimens 
set  in  air  at  temperatures 
of- 


Pounds. 

1,720 
708 

1,210 
624 
241 
478 
276 
347 
274 


PouncUf. 
8.350 
2,300 
6,870 
4,980 
1,030 
1,250 
1.310 
1,100 
1,700 


70°  P. 


PouncU. 

a4,400 
2,430 
4,040 
3,110 
661 
1,720 
1,070 
1,090 
1,240 


653    I      2,543  2,196 


«  Approximate. 

RESUME  OF  RESULTS  ON  SPECIMENS  1  MONTH  AND  3  MONTHS  OLD. 
[Si>ecimen8  set  one  day  in  air  at  70°  F.  before  testing.] 


Brand. 


St4ir 

Star,  1 : 1  mortar 

Storm  King 

Alsen 

Jc>ss«jn 

Steel 

Austin 

Bonneville  Improved 

Hoffman 

Norton 

Obelisk 

Means 


Compressive 
strength  per  square 

inch,  specimens 
set  in  air  at  temper- 
ature of  0°  F. 


1  month. 

8  months. 

Pounds. 

Poundi. 

1,350 

1,720 

383 

497 

749 

708 

986 

1,210 

347 

624 

229 

237 

288 

241 

411 

478 

206 

276 

341 

347 

225 

274 

497 


601 


RfeSUME  OF  RESULTS  ON  SPECIMENS  1  MONTH  AND  3  MONTHS  OLD. 


Brand. 


Star 

Storm  King 

Alsen 

Jomon 

Austin 

Bonneville  Improved 

Hoffman 

Norton 

Obeliak 

Means 


Compressive 

strength  persquare 

inch,  specimens 

set  in  air  at  temper- 

ature of  89°  F.— 

1  month. 

3  months. 

1 

Pound*. 

;  I*OHndf. 

2,980 

■      3,350 

1,600 

2,300 

5,260 

5.870 

4,010 

4,380 

806 

1,030 

1,200 

1,250 

962 

1.310 

666 

1,100 

1,110 

1,700 

2,068 

2,477 

1 
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CEMENT SET   AT   DIFFERENT   TEMPERATURE. 


RfiSUME  OF  RESULTS  ON  SPECIMENS  1  MONTH  AND  3  MONTHS  OLD. 


Brand. 


Compressir* 
strength  ;>?: 
square  ir  i 
specimen^  - 
in  air  ai  t-^ 
perature  of : 


1  montli. 


Pounds. 

Star ,  4,350 

Storm  King 2,820 

Alsen 3,900 

J  osHon 3, 970 

Austin ^ 724 

Bonneville  Improved 1, 140 

Hoflfman 1,140 

Norton a  1.000 

Obelisk 1.560 


3  2. 


a4.4' 
2  i - 
4   i 

r*    - 

1  r 


Means. 


-2,256 


•>  I* 


«  Approximate. 


RESUME  OF  RESULTS  ON  SPECIMENS  SET  IN  AIR  AT  0°  F,  1  MONTH.  AND  IN  ADPr 

DAY  AND  7  DAYS,  RESPECTIVELY,  AT  70°  F. 


Brand. 


Star 

Star,  1: 1  mortar 

Storm  King 

Alsen 

Jo88on 

Steel 

Austin 

Bonneville  Improved 

Hoffman 

Norton 

Obelisk 

Means 


Compre--  1 
strength  r  ' 
square  ir.' 
specimens  *. 
in  air  ai  0=  F 
month,  and  r 
air  at  70^  F- 


Idajr. 

7  da? 

Pounds. 

Px^ 

1,350 

•1^* 

3S3 

1           r*. 

749 

ij:- 

986 

,    i«' 

347 

^•r 

229 

\     '" 

288 

» 

4U 

1        ft8 

206 

m  1 

841 

& 

225 

56: 

497 


1.1W 


CEMENT — SET    AT   DIFFERENT   TEMPEBATUBE8. 
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Sf^Ifi  OF  RESULTS  ON  SPECIMENS  SET  IN  AIR  AT  0°  F.  8  MONTHS.  AND  IN  ADDITION 

1  DAY  AND  7  DAYS,  RESPECTIVELY,  AT  70°  F. 


Brand. 


Compressive 
streDgtn  per 
square  inch, 
speclmena  set 
in  air  at  0°  F.  3 
xnonthH.and  in 
air  at  70°  F.— 


Star 

i?tar,  1:1  mortar. 

Storm  KinK 

Alsen 

JoHNon 

Steel 

Austin 


Bonnerille  Improved. 

Hoffman 

Norton 

Obelisk 


Means. 


■  V 


1  day. 

7  da}*H. 

Pounds. 

Pound*. 

1,720 

2.690 

497 

1,010 

703 

1,290 

1,210 

2,350 

824 

1,520 

237 

658 

241 

340 

478 

810 

276 

457 

347 

558 

274 

516 

600 


1,100 


MPARISON  OP  RESULTS  ON  SPECIMENS  WHICH  SET  IN  AIR  AT  BOTH  0°  F.  AND  AT 
70°  F.  WITH  THOSE  WHICH  SET  IN  AIR  AT  70°  F.  ONLY. 


Brand. 


Star 

Alsen 

Star 

suir,  1 : 1  mortar 

Storm  King 

Star.  1:1  mortar 

Alffen 

Josson 

Steel 

Bonneville  Improved 

Hoffman 

Norton 

Means 


Compressive  strength  per 

square  inch 

■ 

Intervals  at  0°  and 

Interval 

70°  F. 

at  70°  F. 

1 

Pounds. 

Pounds. 

3  mos.  +  30  days. 

80  days. 

8,620 

4,570 

2,620 

1 

8,900 

1  mo.  +  30  days. 

30  days. 

3,460 

4,570 

1.400 

1,960 

1.680 

2,620 

3  mos.  + 14  days. 

14  days. 

1,810 

1.970 

n2,450 

3,780 

1,73D 

3,330 

(H8 

1,160 

1,020 

800 

579 

808 

832 

744 

1,771 

2.509 

H.  Doc.  608 37 


a  Approximate. 
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CEMENT SET   AT   DIFFERENT   TEMPERATURES. 


COMPARISON  OF  RESULTS  ON  SPECIMENS  WHICH  SET  IN  AIR  AT  BOTH  39°  A.VI' ' 
WITH  THOSE  WHICH  SET  IN  AIR  AT  70°  F.  ONLY.  EXHIBITING  THOSE  OF  THi:  -I 
WHICH    SET    THE    LONGEST    INTERVALS    OF   TIME    AT   THE    T\VO    TEMPERA:  J 
MENTIONED. 


Brand. 


Comprewive  .strength  per  square  ii. 


Star 

Storm  Kfni? 

Alsen 

JoffiHon 

Austin 

Bonneville  Improved 

Bonneville  Improved 

HoiTman 

Norton 

Norton 

Obelisk 

Meann 


Intervals  at  39°  and 
7CrF. 

Inter>iil  at  7'^  • 

Potmds. 

3  mo8.  + 14  days. 

4,280 

Pound*. 
SmoE.,  14  dA'* 
4,410 

3  moB.  + 1  mo. 
2,700 

4  moi. 
2,380 

3  mos.  + 1  mo. 
6,400 

4mo«i. 
3.510 

3  mo8.  +  8  days. 
4,970 

Smo». 
8.110 

3  mofi.  + 15  dayR. 
1,4W 

3  mos..  15  d&jo 

580 

2  mos.  + 14  days. 
1,970 

2  mos.,  14  dAy> 
1,070 

8  mos.  + 18  days. 
2,060 

SmcM. 
1,720 

3  mos.  + 14  days. 
1,470 

S  mos.,  15  dtv). 

i.oeo 

8  moe.  +  7  days. 
1,190 

8  mos.,  7  d£T> 
«4 

3  mos.  4- 14  days. 
1,440 

4  mos. 
950 

3  mos.  + 18  days. 
2,150 

3  mos.,  14  dayv 
1,4«0 

2,737 


1,929 


CEMENT — ^BET   AT   DIFFERENT   TEMPERATUBES. 
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LTS  ARRANGED  TO  SHOW  THE  GAIN  IN  STRENGTH  OF  SPECIMENS  WHICH  SET  IN 
IR  DIFFERENT  INTERVAIfi  OP  TIME  AT  0°  F.,  FOLLOWED  BY  INTERVALS  AT  70°  F. 


Brand. 


»ta.r 


Star,  1 : 1  mortar. 


Storm  King , 


Alsen 


Josson. 


Austin 


Bonneyllle  Improyed. 


HofFman. 


Time  of  setting  in  air  at^ 


O^F. 


MotUh8. 


8 
3 


2 
2 

3 
3 


S 
3 


Days. 
31 


3 
3 


3 
3 


3 
3 


2 
2 

3 
8 


5 
5 

U 
14 

21 
21 

31 
31 


80 
30 


70°  F. 


Months. 


30 
30 


7 
7 

14 
14 

21 
21 

29 
29 


30 
30 


32 
82 


6 
6 

15 
15 

20 
20 


Dayi 


Compreft- 

sive 

strength 

per 

square 

inch. 


Pounds. 
1,330 
2,340 

1,720 
2,690 

287 
846 

321 
1,000 

887 
1,010 

888 
981 

416 
961 

497 
1,010 

749 
1,310 

703 
1,290 

986 
2,440 

1,210 
2,850 

815 
1,470 

231 
1,280 

185 
1,240 

847 
1,480 

624 
1,520 

238 

448 

241 
340 

411 
9(13 

446 
842 

478 
810 

169 
854 

182 
460 

168 
481 


Gain  per 

square 

inch. 


Pounds. 
990 

970 

569 

679 

673 

596 

565 

513 

561 

587 

1,454 

1,140 

1,155 

1,055 
1,083 
896 
210 
99 
492 
396 
882 
185 
278 
268 


580 


CEMENT SET    AT   DIFFERENT   TEMPERATURES. 


RESULTS  ARRANGED  TO  SHOW  THE  GAIN  IN  STRENGTH  OF  SPECIMENS  WHICH 
AIR  DIFFERENT  INTERVALS  OF  TIME  AT  0°  F..  ETC.— Continued. 


Brand. 


Hoffman 


Norton 


Ot>elisk 


Time  of  setting:  In  air  at — 


(FF. 


70°  F. 


Compres- 
sive 
strength 

per 

square 

inch- 


Ga:- 


Month*.    Daw.  .Months.]  Day^.     Pounds.  ,  P* 

is    1 1  206     I 
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RESULTS  ARRANGED  TO  SHOW  THE  GAIN   IN  STRENGTH  OF  SPECIMENS  WHICTI 
AIR  DIFFERENT  INTERVALS  OF  TIME  AT  39°  F.,  FOLU^WED  BY  INTERVALS  AT  7 
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CEMENT SET    AT    DIFFERENT   TEMPERATURES. 
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CLTS  ARRANGED  TO  SHOW  THE  GAIX  IN  STRENGTH  OF  SPECIMENS  WHICH  SET  IN 
AIR  DIPFERENT  INTERVALS  OF  TIME  AT  39°  F.,  ETC.— Continued. 


Brand. 


Itoiineville  Improved. 


IIofTman 


Xorlon 


OlK'lIsk 


Time  of  setting  in  air  at- 


39°  F. 


70°  F. 


Months.    Days.  .Montftti. 

'.'.'.'.'.'.'.'.      30  C.'.V.V. 


2 

2 

3 
3 


3 
8 


3 
8 


3 
3 


8   

I     H   

14  

14  

23  

28  

;   28  

!   28  

'            1 

:     31  ■ 

31 

1 

80 
30 

1 

80 
30 

Days. 
0 


0 
7 

2 
7 

0 
7 

0 

7 

0 

7 

0 
7 

0 

7 

0 

I 

0 
7 

0 
7 

0 

^ 
t 

2 

6 


Compres- 


per 

square 

inch. 


inch. 


J\jund8.  ,  Powids. 


1,200 
1,640 

1,430 
1,860 

1,250 
1,8«0 

522 
842 

649 
901 

549 
1,110 

744 
1,120 

952 
1,040 

1,810 
1,280 

656 

747 

1,100 
1,190 

4,110 
1,600 

1,700 
1,980 


440 
4;« 
630 
320 
252 
561 


376 

j.    88 
1   -80 


} 


} 
} 


91 

90 

490 

280 


il'LTS  ARRANGED  TO  SHOW  THE  G.\IN  IN   STRENGTH  OF  SPECIMENS  WHICH  SET  IN 

AIR  DIFFERENT  INTERVALS  OF  TIME  AT  70°  F. 
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CEMENT — SET    AT    DIFFERENT   TEMPEBATURES. 
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CEMENT SET    AT   DIFFERENT   TEMPERATURES. 


583 


RESULTS  ARRANGED  TO   SHOW   THE  STRENGTH  OF  SPECIMENS  AFTER   THE   LAPSE  OP 
«IVEN  INTERVALS  OF  TIME  AT  IQP  F.  IN  ADDITION  TO  DIFFERENT  INTERVALS  AT  0°  F. 


Brand. 


Interval  at 
0°F. 


Star. 


Star,  1 : 1  mortar 


Storm  King. 

Alscn 

Josson 


Austin 


Bonneville  Improved. 


HofTman . 


Norton. 


Obelisk 

Star,  1 : 1  mortar 
Josson 


Austin 


Bonneville  Improved 


Hoffman 


ObelLsk 


Months. 


3 


2 
S 


3 


2 
3 


3 

'3' 

2 
8 


3 
'3' 


2 
8 


Dayn. 
31 
0 

5 

14 

21 

SI- 

0 

0 

80 
0 

30 
0 


3    i 
'3'" 


29 
0 


30 
0 
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Compression  Tests  of  Halves  of  Tensile  Bbiquettes. 

In  this  series,  fragments  of  tensile  briquettes  were  used,  in  which  a 
wide  range  in  strength  had  been  found.  The  age  of  the  material  at 
the  time  of  each  test  is  stated  in  the  table: 


Tensile 

bri- 
quette 

No. 

Brand. 

Tensile  test. 

Compression  test. 

Age  in- 

Per 

square 

inch. 

Sectional 
area. 

At 

Mos. 

1 

1 
1 
1 





fe. 

T- 

20 
20 
20 
19 

8 

8 

8 

8 

15 
15 
15 
14 
14 
14 
14 

24 
24 
23 
28 
21 

8 
8 
7 
7 

13 
13 
13 
13 
13 

15 
15 
15 
15 
14 
14 
14 
14 

21 
21 
20 
20 
20 
20 
20 

18 
18 
17 
17 
16 
10 

25 
25 
25 
25 

Total. 

Per 

Hquare 

inch. 

Air. 
Days. 

• 

Wa- 

ter. 

25 

30 

84 

36 

40 

120 

121 

124 

126 

85 
86 
87 
89 
91 
96 
96 

167 
168 
178 
176 
182 

138 
139 
144 
145 

245 
246 
247 
248 
249 

221 
222 
224 
225 
229 
230 
235 
236 

188 
189 
193 
195 
197 
196 
201 

202 
208 
213 
214 

Atlas 

Days. 

6 
6 
6 
6 
6 
6 
6 
6 

6 
6 
6 
6 

6 
6 
6 

6 
6 

6 
6 
6 
6 

6 
6 

6 
6 

6 
6 

Pounds. 
1.066 
1,012 
957 
Tib 
759 
738 
698 
654 
615 

174 
831 
8M 
189 
872 
443 
548 

714 
670 
755 
446 
391 

471 
515 
226 
279 

298 
832 
99 
149 
139 

196 
158 

42 

81 
201 

73 
196 

99 

156 
183 
60 
53 
243 
225 
275 

144 
173 
115 
111 
307 
839 

177 
204 
419 
851 

Sq.  ins. 
2.80 
2.83 
2.89 
2.78 
2.35 
2.90 
2.82 
2.46 
2.92 

2.27 
2.56 
2.37 
2.24 
2.53 
2.16 
2.26 

2.26 
2.36 
2.91 
2.53 
2.58 

2.54 
2.65 
2.78 
2.56 

2.22 
2.67 
2.37 
2.48 
2.20 

2.39 
2.10 
2.22 
2.22 
2.14 
2.7A 
2.11 
2.03 

2.48 
2.41 
1.94 
2.22 
2.56 
2.85 
2.28 

2.83 
2.88 
2.26 
2.00 
2.17 
2.22 

2.57 
2.24 
2.83 
2.48 

Pounds. 
22,060 
33,700 
83,600 
81.020 
28,100 
25,800 
25.900 
19,500 
26,100 

8,800 
10,620 
8,100 
8,640 
7,560 
7,020 
7,540 

12,500 
18,800 
16,500 
13,270 
11,800 

18,900 
16,300 
14,400 
14,300 

8,840 
5,800 
4,720 
4,520 
4,100 

4,100 
3,180 
3,120 
3,020 
2,710 
2,710 
2,400 
2,520 

5,060 
4,920 
3.030 
3.890 
4,660 
4.560 
4,420 

4.180 
4,700 
4,060 
3,020 
3,760 
4,090 

7,400 
5,940 
5,900 
5,750 

Pounds. 

n,9nb 

11,908 

11,626 

11. 158 

11,957 

8,896 

9,184 

7.927 

8,938 

8,656 
4,148 
8,418 
8,857 
2,988 
8,260 
8,836 

5,581 
5,635 
5,670 
5,245 
4,380 

5,472 
6,151 
6,275 
5,586 

1,730 
1,986 
1,991 
1,822 
1,864 

1,715 
1,514 
1,405 
1.360 
1,266 
1,209 
1,187 
1,241 

2.040 
2.041 
1.562 
1,752 
1,820 
1,936 
1,939 

1,794 
2,017 
1,796 
1.510 
1,733 
1,842 

2,879 
2,652 
2.532 
2,318 

Storm  Kinar 

Alsen 

7 

Dyckerhoff 

Steel  

Bonneville 

Improved 

Hoffman 

Norton 

216 

219 

146 
148 
156 
163 

Obelisk 

4 
4 
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Marks,  78. 

Composition:  Alpha  Portland  cement,  1;  granite  dust,  2. 

Water  used  in  mortar,  40.8  per  cent  of  cement. 

Age,  1  year. 

\\  eight  per  cubic  foot,  131.3  pounds. 

Sectional  area,  144.00  square  inches. 

Gauged  length,  5". 


Applied  loads. 


In  gauged  length. 


Total. 


Per  square 
incn. 


Compres- 
sion. 


Remarks. 


Set. 


Pounds. 
14,400 
25,900 
57,600 
86.400 
115,200 
144.000 
172,800 
201,600 
290,400 
250,200 
288,000 
316,800 
&45,600 
374.400 
403,200 
432,000 
460.800 
489,600 
518,400 
517,200 
576,000 
604.800 
633.600 
662.400 
691.200 
695.000 


PountU. 
100 
200 
400 
600 
800 
1,000 
1,200 
1,400 
1,600 
1,800 
2,000 
2,200 
2,400 
2,600 
2,800 
8,000 
8,200 
8,400 
3,600 
3,800 
4,000 
4,200 
4,400 
4.600 
4.800 
4,826 


Inch. 

0. 

.0001 
.0003 
.0007 
.0010 


Inch. 
0. 
.  0. 
0. 
0. 
0. 


.0013 

0. 

.0016 

0. 

.0019 

0. 

.0022 

0. 

.0026 

.0001 

.0030 

.UOOl 

.0034 

.0002 

.0039 

.0003 

.0013 

.0003 

.0047 

.0005 

.0053 

.0007 

.0061 

.0009 

.0067 

.0011 

.0076 

.0013 

.0084 

.0016 

.0098 

.0021 

.0109 

.0024 

.0126 

.0033 

.0146 

.0042 

.0168 

.0054 

Initial  load. 

£=3,571,000  pounds  per  square  Inch. 
£=3,461.000  pounds  per  !<quare  Inch. 
£=3,125.000  pounds  per  square  inch. 


First  crack  and  ultimate  strength. 


Marks,  156. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  f"  trap  rock,  4. 

Water  used  in  mortar,  54.4  per  cent  of  cement. 

A^e,  1  year. 

^V  eight  per  cubic  foot,  144.1  pounds. 

Sectional  area,  144.00  square  inches. 

Gauged  length,  5". 


Applier 

1  loads. 

In  gauged  length. 

Remarks. 

Total, 

Per  square 
inch. 

Compres-          „  . 
sion.       1       ^^^- 

1 

Prmnds. 

Pmmds. 

Inch,             Inch. 

14,400 

100 

0.                  0. 

Initial  load. 

2S,  «00 

200 

.0002           0. 

67,600 

400 

.0006           0. 

86,400 

600 

.0010              .0001 

£=2.778.000  pounds  per  square  inch. 

115,200 

800 

.0013    .          .0002 

144.000 

1,000 

.OOIH              .0003 

ii= 3.000,000  pounds  per  square  inch. 

172,800 

1,200 

.0023    1          .0004 

201,600 

1,400 

.0028              .0006 

£-^2,778.000  pounds  per  square  inch. 

230,400 

1,600 

.0083              .0008 

259,200 

1,800 

.0040              .0009 

2W,000 

2,000 

.0044              .0011 

316,800 

2,200 

.0052    :          .0013 

345,600 

2,400 

.0060              .0016 

874,400 

2,600 

.0070              .0920 

403,200 

2,800 

.0082              .0025 

432,000 

3.000 

.0092              .0028 

460,800 

3,200 

.0115              .0039 

516,800 

3.589 

1 

First  crack  and  ultimate  strength.                      i 

i 
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Marks,  171. 

Composition:  Alpha  Portland  cement.  1;  sand,  3;  |"  trap  rock,  6. 

Water  used  in  mortar,  72.8  per  cent  of  cement. 

Age,  1  year. 

Weight  per  cubic  foot,  139.6  pounds. 

Sectional  area,  144.00  square  inches. 

Gauged  length,  6". 


Applied  loado.        |     In  gauged  length. 

Remarks. 

1 

Total. 

Per  square 
Inch. 

Compres-  ,       ^. 
Hion.              ^^• 

Poundi. 

14,400 

28,800 

57,600 

86,400 

115,200 

144,000 

172,800 

201,600 

230,400 

259,200 

288,000 

814,000 

Pounds. 

100 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,180 

Inch.      1       Inch. 
0.           ;       0. 
.0002    ■       0. 
.0007              .0001 
.0018             .0002 
.0022    1          .0006 
.0082             .0010 
.0050             .0019    1 
.0071              .0029 
.0098             .0042 
.0128             .0062 
.0185             .0108 
............1............ 

Initial  load. 

£=2,273,000  pounds  per  square  inch. 
£=2,045,000  pounds  per  square  Inch, 
£=833,000  pounds  per  square  inch.                    i 

First  crack  and  ultimate  strength. 

1 

Marks,  181. 

Composition:  Alpha  Portland  cement,  1;  sand,  4;  J"  trapi-ock,  S. 

Water  used  in  mortar,  104.8  per  cent  of  cement. 

Age,  1  year. 

Weight  per  cubic  foot,  138.3  pounds. 

Sectional  area,  144.36  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

14,436 

100 

0. 

0. 

Initial  load. 

28,872 

200 

.0003 

0. 

43,308 

300 

.0008 

.0001 

57,744 

400 

.0014 

.0003 

72,180 

500 

.0021 

.0007 

86,616 

600 

.0030 

.0012 

£=1,889,000  pounds  per  square  inch. 

101,052 

700 

.0011 

.0019 

115,488 

800 

.0053 

.0025 

129,924 

900 

.0073 

.0038 

144,360 

1,000 

.0095 

.0053 

£=1,071,000  pounds  per  square  inch. 

1 

158,796 

1,100 

.0118 

.0073 

1 

173,232 

1.200 

.0166 

.0112 

187,668 

1,300 

.0208 

.0138 

202,104 

1,400 

.0296 

.0214 

215,800 

1,496 



First  crack  and  ultimate  strength. 
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Marks,  208. 

Composition:  Alpha  Portland  cement,  1;  sand,  6;  f"  trap  rock,  12. 

Water  used  in  mortar,  146.7  per  cent  of  cement. 

Age,  1  year. 

Sectional  area,  144.48  square  inches. 

Gauged  length,  6". 


Applied  loads.              In  gatiged  len^b. 

1 

Remarks. 

Total. 

PersqiiAre;  Compres- 
inch.            Bion. 

■ 

Set. 

I^Mnds. 

14,448 

28,896 

43,344 

57,792 

72,240 

86.688 

101,136 

115.584 

124.300 

Pounds. 
100 
200 
300 
400 
500 
600 
700 
800 
860 

■ « 

Inch. 

0. 

.0006 
.0012 
.0018 
.0026 
.0069 
.0139 
.0280 

Ijich. 

0. 
.0001 
.0001 
.0001 
.0005 
.0039 
.0104 
.0235 

Thto  specimen   had   been   loaded  with  600 
pounds  per  square  inch  compression  before 
the  micrometer  observations  were  begun. 

£=>833,000  pounds  per  square  inch. 

First  crack  and  ultimate  strenirth. 

The  maximum  load  was  sustained  about  8  minutes,  during  which 
time  failure  of  the  cube  slowly  progressed,  gaining  near  the  end  of 
the  test. 

Marks,  387. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  2^"  trap  rock,  7. 

Water  used  in  mortar,  69.3  per  cent  of  cement. 

Age,  1  year,  2  months. 

W  ei^ht  per  cubic  foot,  164.6  pounds. 

Sectional  area,  145.56  square  inches. 

Gauged  length,  5". 


1 

Applied  loads. 

t 

In  gauged  length.     , 

1 

Remarks. 

Total, 

1 

Per  square 
incn. 

Compres- 
sion. 

Set. 

Pounds. 

Pounds. 

Inch. 

Inch. 

14.566 

100 

0. 

0. 

Initial  load. 

29. 112 

200 

.0009 

.0006 

43,668 

300 

.0018 

.0012 

58,224 

400 

.0029 

.0019 

72,780 

500 

.0038 

.0025 

87,336 

600 

.0046 

.0031 

E=»  1.667.000  poundH  per  square  inch. 

101.892 

700 

.0055 

.0037 

116,448 

800 

.0063 

.0043 

131,004 

900 

.0074 

.0049 

145,560 

1,000 

.0082 

.0055 

E= 1,667,000  pounds  per  square  inch. 

174,672 

1,200 

.0100 

.0069 

203,784 

1,400 

.0117 

.0080 

E=^2,000,000  pounds  per  square  inch. 

232,896 

1,600 

.oia5 

.0091 

262.008 

1.800 

.0150 

.0103 

291. 120 

2,000 

.0162 

.0110 

329,000 

First  crack. 
Ultimate  strength. 

376,200 

2,584 
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Marks,  479. 

Composition:  Alplia  Portland  cement,  1:  sand,  4. 

Water  used  in  mortar,  48. 7  per  cent  of  cement. 

Affe,  1  year,  1  month. 

Weight  per  cubic  foot,  119.7  pounds. 

Sectional  area,  145.20  square  inches. 

Gauged  length,  5". 


Applied  loads. 


In  gauged  length. 


Pounds. 

14,520 

29.040 

43.560 

58,080 

72,600 

87, 120 

101,640 

116. 160 

130,680 

145, '200 

174, 240 

203.280 

222,000 


Per  square  i  Compres- 
incn.  slon. 


Remarks. 


Set, 


Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,529 


Inch. 

0. 
.0005 
.0010 
.0014 
.0018 
.0022 
.0026 
.0032 
.0036 
.0043 
.0058 
.0081 


Inch. 
0. 

.0001 

,0001 

.0002 

.0003 

.0004 

.0006 

,0007    I 

.0009    ! 

.  0011     J  E= 1 ,40t>.000  pounda  per  {square  inch. 


Initial  load. 


E= 1.389,000  pounds  jht  Kqunre  inch. 


.0016 
0027 


First  crack  and  ultimate  strength. 


Marks,  412. 

Composition:  Steel  Portland  cement,  1;  sand,  2;  2i"  ti*ap  rock,  4 

Water  used  in  mortar,  65.4  per  cent  of  cement. 

Aee,  1  year,  2  months. 

\Veight  per  cubic  foot,  152.4  pounds. 

Sectional  area,  144.24  square  inches. 

Gauged  length,  5". 


1 

Applied  loads. 

In  gauged  length. 

1 

Remarkjs. 

Total. 

Per  .square 
inch. 

Compre»-          co» 
slon.       1        ^^^• 

Pounds. 

Pounds. 

Inch.             Inch. 

14, 424 

100 

0.         ;     0. 

Initial  load. 

28. 848 

200 

.0015 

.0012 

43,272 

SOO 

.0030 

.0024 

67,696 

400 

.0044 

.0036 

* 

72,120 

500 

.0058 

.0048 

86,544 

600 

.0074 

.0061 

K =1,923,000  pounds  per  square  inch. 

100,968 

700 

.0090 

.0075 

115,392 

800 

.0109 

.0091 

129,816 

900 

.0125 

.0101 

144,240 

1,000 

.0142 

.0118 

K= 1,875,000  pounds  per  square  inch. 

173,088 

1,200 

.0182    1          .0152 

201,936 

1,400 

.0227    '          .0192 

230,784 

1,600 

.0276              .0235 

First  crack. 

297,000 

2,059 

1 

Ultimate  strength. 
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Marks,  475. 

Composition:  Alpha  Portland  cement,  1;  sand,  3;  li"  to  2i"  broken 
brick,  6. 

Water  used  in  mortar,  86.0  per  cent  of  cement. 
Affe,  1  year,  1  month. 
Weight  per  cubic  foot,  125.1)  pounds. 
Sectional  area,  ^44. 60  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Remarks. 

1 

Total. 

Per  Houare 
incn. 

Compres- 
sion. 

Set. 

Poundg. 

J^oundt. 

Inch. 

Inch. 

14,460 

100 

0. 

0. 

Initial  loud. 

28,«20 

200 

.0004 

.0001 

43,380 

800 

.0008 

.0002 

57.840 

400 

.0012 

.0004 

72,300 

500 

.0015 

.0005 

86,760 

600 

.0019 

.0007 

£=2,083,000  pounds  pi^r  square  inch. 

101,220 

700 

.0023 

.0008 

115,680 

800 

.0026 

.0010 

130, 140 

900 

.0031 

.0011 

144,600 

1,000 

.0036 

.0013 

E= 1,956,000  pound.>4  per  square  inch. 

173,520 

1,200 

.0044 

,0016 

202,440 

1,400 

.0066 

.0021 

231,360 

1,600 

.0068 

.0028 

'£=1,389,000  pounds  per  square  inch. 

260,280 

1.800 

.0085 

.0036 

289,200 

2,000 

.0104 

.0045 

31S.  120 

2,200 

.0136 

.0063 

First  crack. 

347,040 

2,400 

.0151 

.0068 

'       355,000 

2,455 

1 

Ultimate  strength. 

1 

Marks,  440. 

Composition:   Norton's    Rosendale   cement,    1;   sand,   2;   2i"   trap 
rock,  4. 

Water  used  in  mortar,  86.6  per  cent  of  cement. 
Age,  1  year,  2  months. 
Weight  per  cubic  foot,  147.6  pounds. 
Sectional  area,  144.60  square  inches. 
Grauged  length,  5". 


Applied  loads. 


Total. 


Pounds. 
14,460 
28,920 
43,380 
57,840 
72.800 
86,760 
117,700 


Per  square 
incn. 


Pounds. 
100 
200 
300 
400 
5O0 
600 
814 


In  gauged  length. 


Compres- 
sion. 


Inch. 

0. 

.0022 
.0065 
.0119 
.0186 
.0258 


Set. 


Inch. 

0. 
.0018 
.005(5 
.0106 
.0168 
.0233 


Remarks. 


Initial  load. 

First  crack. 
Ultimate  strength. 
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Marks,  447. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  1^"  to  3"  i>eb- 
bles,  4. 

Water  used  in  mortar,  49.8  per  cent  of  cement. 
Age,  1  year,  2  months. 
W  eight  per  cubic  foot,  148.8  pounds. 
Sectional  area,  144.96  square  inches. 
Gauged  length,  5". 


Applie< 
Total. 

Pounds. 

1  loadfl. 

Per  square 
inch. 

In  gauge 

Compres- 
fiion. 

Inch. 

d  length. 

Remftrks. 

Set. 

Pounds. 

Inch. 

14.4% 

lOO 

0. 

0. 

Initial  load. 

'2H.  992 

200 

.0002 

0. 

■ 

1        4», Ai^ 

800 

.0005 

.0002 

'        67,9H4 

400 

.0008 

.0002 

72,480 

500 

.0011 

.0004 

86,976 

600 

.0013 

.ooa5 

E. =3,125,000  poundd  per  square  inch. 

101,472 

700 

.0016 

.0007 

115,968 

800 

.0019 

.0007 

130. 464 

900 

.0022 

.0009 

141.960 

1,000 

.0024 

.0009 

E.  =^3,000,000  pounds  per  square  inch. 

173, 952 

1,200 

.0031 

.0011 

202, 944 

1.400 

.0038 

.0013 

2:^.936 

1,600 

.0045 

.0016 

E.  =2,000,000  pounds  per  square  inch. 

260.928 

1,800 

.0053 

.0019 

2is9.920 

2,000 

.0063 

.0023 

31S,912 

2,200 

.0071 

.0024    1 

• 

317. 9M 

2,400 

.0078 

.0026 

876.  S9t> 

2.600 

.0093 

.0032 

40.').  S.'iH 

2,H00 

.0110 

.0038 

First  craclc. 

434.880 

8,000 

.01&5 

.0ft51 

463, 872 

3.200 

.0186 

.0083 

492,864 

8,400 

intimate  strength. 

Marks,  461. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  1^"  to  2i"  broken 
brick,  4. 
Water  used  in  mortar,  54.3  per  cent  of  cement. 
Af^e,  1  year,  2  montlis. 
\\  ei^ht  per  cubic  foot,  130.6  pounds. 
Sectional  area,  144.72  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  gauge< 

i  length.     | 
Set. 

Total. 
Pounds. 

Per  square 
incn. 

Pound  9. 

Compres- 
sion. 

Remarks. 

Inch. 

1 
Inch. 

14. 472 

100 

0. 

0.            1 

Initial  load.                                                         t 

28,944 

200 

.0002 

0. 

43,416 

300 

.0001 

.0001 

1 

67,  .SM8 

400 

.0006 

.0001 

72,360 

500 

.0008 

.0002 

86,832 

600 

.0007 

.0003 

£=^6,250,000  pounds  per  square  inch. 

101,304 

700 

.0013 

.0004 

1 

115,776 

800 

.0016 

.0004    1 

1 

130, 248 

900 

.0019 

.0005    ' 

1 

144, 720 

1,000 

.0021 

.0006 

E =3.000,000  pounds  per  square  inch. 

173, 6M 

1,200 

.0029 

.0009 

202,608 

1,400 

.0a36 

.0010    ' 

231,552 

1,600 

.0041 

.0011    1 

E— 1.923,000  pounds  per  square  inch. 

260,496 

1.800 

.0W9 

.0014 

289, 440 

2.000 

.0058 

.0017 

81 H,  ZM 

2,200 

.0069 

.0022    1 

347, 328 

2,400 

.0083 

.0030    , 

376. 272 

2,600 

.0101 

.0040    • 

405, 216 

2,800 

.0119 

.0050 

434.160 

3,000 

.0144 

.0069 

First  craclc. 

463. 10-1 

3.200 

.0198 

.0107 

501.000 

3.462 

l;ltimRt4»  strength. 
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WILLIAM  WIRT  CLARKE  AND  SON. 
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OEMENT  BOOK. 
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CoBfPBEssiON  Tests  of  Cement  Rock  from  whioh  Newark  and 

ROSENDALE  CeMENT  IS  MADE. 


1 


Samples  dressed  on  a  rubbing  bed. 

There  were  seams  present  in  each  sample  before  testing. 


No.  of 
test. 

Description. 

Dimensions. 

1    «.. 

First  crack. 

Ultimate  strength. 

Height. 

Ineties. 
2.44 
2.18 

1     ow- 

tional 
Comprewed       area, 
surface. 

Total. 

Per 

sqtiare 

inch. 

10892 
10998 

Dark  cement  rock. . 
li^ht  cement  rock  . 

Inches. 
2.4S 
2.20 

Inches. '  inches. 
2.42        6.88 
2.18        4.80 

Founds. 

66.000 

166,000 

Pounds. 
182,000 
196,200 

POUTUiS. 

80,960 
40,875 

CONCRETE  PRISMS 

FROM 

BOSTON  TRANSIT  COMMISSION. 
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620  steel  bab8  ik  comceete. 

Adhesive  Resistance  of  Steel  Babs  Embedded  in  Coscrete. 

Steel  rods  i"  X  i"  embedded  in  concrete  prisms  6"  X  6"  by  IS"  loDg. 
Material  submitted  by  Mr.  H.  A.  Carson,  chief  engineer  Boston 
transit  commission. 


s- 

.„.. 

BttaiH  of  cement. 

Age. 

bedded. 

Adbctfrp         1 

rerf«Um(«. 

In 

contacL 

Tcrt.1. 

Per 

WW 
«7 

421 

ill 

P.«l 

i 
S 

90 
30 

i 

80 

ai 

30 

10 
10 

SaiMlta 
4 

1 

20 

zg 

J4 

16 
30 

IS 

«30 
I.8S0 

8,580 

245 

1 

241 

COHFBBSSION  TeSTS  OP  THE  CONCBETE  pBISHS  IN  WHICH  THE  J"Xi" 

Steel  Bods  webe  Embedded,  of  the  Pbecedino  Tests. 


iMh^.  Incha.  I 


CEKEirr   AND   MOBTAB   CYLIKDEB8. 
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622  posh  babs  in  concrete. 

Compression  Test  of  Yellow  Pine   Posh  Bars  Embedded  in 

Concrete. 

Material  submitted  by  Mr.  H.  A.  Carson,  chief  engineer,  Boston 
transit  commission. 

The  push  bars  were  embedded  in  a  cylindrical  mass  of  concrete  10 
feet  long  by  28  inches  diameter  in  the  following  manner: 

A  cylindrical  mold  10  feet  long,  the  interior  diameter  of  which  was 
28  inches,  was  placed  on  end,  the  bottom  being  closed  with  a  bulkhead 
having  a  central  aperture  5"  x  5/'  through  which  the  end  of  the  first 
yellow  pine  push  oar  was  placed.  This  first  push  bar  was  centered 
within  the  mold  and  a  section  of  concrete  tamped  about  it,  filling  the 
mold  a  length  of  2'  6".  At  the  expiration  of  8  hours  a  second  posh 
bar  was  placed  upon  the  first  bar  and  connectedtherewith  bymean^of 
a  cast-iron  ribbea  coupling  and  a  second  section  of  concrete  2'  6"  lonff 
tamped  in  the  mold.  In  like  manner  a  third  section  of  concrete  and 
its  push  bar  were  added  16  hours  after  the  first  section  was  made,  and 
a  fourth  section  and  push  bar  24  hours  after  the  first  section  was  made. 
The  upper  end  of  the  mold  was  closed  with  a  bulkhead  having  a  cen- 
tral opening  6"  x  6"  to  accommodate  the  upper  end  of  the  fourth  push 
bar.  The  concrete  was  then  lowered  into  a  horizontal  position  and 
adjusted  in  the  testing  machine,  and  about  1  hour  later  loads  were 
applied  to  the  column  of  push  bars  in  the  axis  of  the  mold. 

Under  a  load  of  compression  of  102,500  pounds  the  fourth  push  bar, 
at  the  bulkhead  or  outer  end,  crushed  at  two  knots  about  4"  from  the 
end  of  the  stick.  The  knots  were  1^"  and  f "  in  diameter.  This  load 
was  the  maximum  resistance  displayed.  As  the  fibers  were  crushed, 
the  load  fell  to  about  77,600  pounds,  at  which  time  the  test  was  discon- 
tinued and  the  material  allowed  to  rest  over  night. 

Renewing  the  load  14  hours  later  the  end  push  bar  continued  to  vield 
under  the  load  of  77,600  pounds.  The  test  was  then  discontinued  and 
the  material  removed  from  the  testing  machine. 

The  mold  was  stripped  from  the  concrete  and  the  latter  removed 
from  the  fourth  and  the  third  push  bars.  A  slight  movement  of  the 
coupling  below  the  fourth  bar  appeared  to  have  taken  place  in  the  direc- 
tion of  the  axis  of  the  specimen.  The  coupling  below  the  third  bar 
did  not  appear  to  have  moved  during  the  test. 

A  supplementary  test  was  made  with  the  fourth  push  bar.  The 
injured  portion  was  sawed  off  and  the  remaining  part  subjected  to  end- 
wise compression,  sides  free.  The  bar  was  now  21t"  long,  and  it  was 
immersed  in  water  for  5  hours  immediately  preceding  this  test.  Its 
ultimate  strength  was  now  found  to  be  111,600  pounds.  Failure 
occurred  at  a  knot  i"  diameter,  which  was  located  3i"  from  the  end  of 
the  bar. 

The  composition  of  the  concrete  was  Vulcanite  cement  1,  stone  dust 
2i,  crushed  stone  4i.  The  push  bars  had  been  soaked  in  water  before 
being  used  in  the  test  cylinder. 

A  photogmph  showing  the  test  cylinder  in  the  mold  as  it  appeared 
in  the  testing  machine,  also  a  view  of  the  original  fractured  end  of  the 
fourth  push  oar  are  shown  herewith. 


i 

U 


II 

■  ? 
st 


>ol  Mptili  1901. 


N  TEST  OF  yELLOW-PI 
Pbolognph  o[  Ihe  original  [laclured  end  of  Ibe  founh  pii 


STRENGTH  OF  GLASS. 


LIGHTS  SET  IN"  FRA^^IES,  TRANSVERSE  AND 

COMPRESSION  TESTS. 


623 


/ 


STBEI^GTH   OF   GLASS.  625 

Strength  of  Glass. 

Two  series  of  tests  were  made  (1)  with  lights  set  in  frames,  bedded 
in  neat  Portland  cement,  (2)  tran verse  tests  of  lights  suppoited  across 
each  end  and  loaded  across  the  middle  of  the  span,  no  cement  being 
used  with  these  specimens. 

In  the  first  series  the  lights  were  bedded  and  the  cement  allowed  to 
set  an  interval  of  24  hours  before  testing.  Loads  were  applied  at  the 
middle  of  the  lights  by  means  of  a  cast-iron  block  measuring  2"  x  2" 
in  cross-section  dimensions.  Wet  cardboard  cushions  were  placed 
between  the  face  of  the  cast-iron  block  and  the  light  of  glass.  The 
central  load  required  to  break  the  glass  is  recordedas  the  strength  of 
the  material,  the  load  being  gradually  increased  until  rupture  occurred. 
The  actual  thickness  of  the  glass  varied  somewhat  from  its  nominal 
thickness.  The  figures  over  the  ultimate  strength  give  the  actual 
thickness  of  each  light. 

The  results  taken  as  a  whole  show  over  what  range  the  strength  of 
the  glass  may  be  found.  There  are  variations  in  the  strength  of  lights 
of  the  same  nominal  thickness,  which  make  it  appear  that  the  strength 
of  this  material  varies  in  itself;  in  some  cases  a  large  light  sustainea  a 
greater  load  than  other  lights  of  smaller  dimensions. 

It  is  observed  that  the  strongest  lights  broke  into  the  largest  num- 
ber of  fragments.  Generally  tie  number  of  pieces  ranged  from  8  to 
16.  An  exceptionally  strong  light  was  found  in  the  rough  plate  1" 
thick,  16"  X 16"  size,  which  displayed  upon  fracture  46  radial  cracks. 

The  tabulations  of  the  results  with  square  lights  set  in  frames  are 
followed  by  the  details  of  the  transverse  tests,  and  then  tables  of  com- 
parisons based  upon  the  preceding  details. 

The  results  of  the  transverse  tests,  in  order  to  admit  of  direct  com- 
parison, are  reduced  by  computation  to  pounds  per  sauare  inch,  and 
are  given  in  the  column  headed  ''Modulus  of  rupture."  The  formula 
for  this  reduction  in  strength  is  as  follows: 

SPl 
R=5T^,  in  which  B= modulus  of  nipture,  pounds  per  square  inch. 

P=load. 

I  =  length  of  specimen  or  span. 
J = breadth  of  specimen. 
<?= depth  of  specimen. 

In  the  first  table  of  comparisons  on  rough  plate  from  two  factories  it 
appears  that  in  four  thicknesses  each  factory  shows  the  stronger  glass 
in  two  cases.  So  far  as  concerns  the  strength  of  the  glass  witn  respect 
to  thickness,  the  greater  relative  strength  generally  is  found  in  the 
thinner  lights. 

In  ribted  plate  no  practical  difference  is  shown  in  the  strength  of 
the  glass  from  the  two  factories  represented. 

In  the  wired  plate  in  each  case  the  sandwich  rolled  appears  the 
stronger. 

In  the  matter  of  annealing,  one  thickness  is  stronger  in  the  oven- 
annealed  plate,  another  thickness  shows  results  in  favor  of  Lehr 
annealing,  while  in  a  third  thickness  no  practical  difference  is  found. 
The  method  of  annealing  the  thmner  lighU  of  this  series  is  not  known. 

H.  Doc.  608 40 
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A  comparison  of  the  rough,  ribbed,  wired,  and  polished  plate  shows 
the  wired  plate  below  the  strength  of  the  other  kinds  of  plate.  With 
respect  to  the  rough,  ribbed,  and  polished  plate,  each  in  turn  shows 
higner  strength  than  the  others. 

Taking  into  consideration  the  variation  in  strength  displayed  by 
individual  specimens  the  results  of  these  comparisons  will  be  accepted 
provisionally,  the  evidence  not  generally  being  of  a  conclusive  nature. 
The  relative  strength  of  lights  set  in  frames  in  which  the  four  edges 
are  supported,  compared  with  the  transverse  tests,  where  the  lights 
were  supported  along  two  edges,  shows  the  strength  of  the  lights  in 
frames  ranging  from  once  to  nearly  twice  the  strength  of  the  trans- 
verse specimens. 

Under  direct  compression  the  crushing  strength  of  glass  was  found 
to  be  very  great,  showing  values  from  45,040  to  the  enormous  strength 
of  84,000  pounds  per  square  inch. 

LIGHTS  SET  IN   FRAMES. 


Factory. 


Appert 


Mississippi 


(Not  known) 


Appert 


Mississippi 


Description. 


Rough,  Lehr  annealed... 

....do 

....do 

....do 

I 

' do 

'  ....do 

....do 

....do 

....do 

Rough,  oven  annealed  . . 

....do 

....do 

....do 

....do 


Nominal 
thick- 


Ultimate  strength,  pounds. 


I 


Wired,  Lehr  annealed, 
sandwich  rolled. 

....do 

....do 

....do 

Wired,  solid  rolled 

....do 


neas.     r   g/rxi^.     r2"xl>".  16^xl6«'.  2(y»x2<r. 


Inch. 


ft 

f 
k 

\ 
ft 

i 

i 

k 

I 

} 
1 
1 

i 

i 

i 

i, 

I 


Im'h. 
.16 
248 
,21 
272 
.26 
856 
.43 

1,197 
.47 

1,372 
.15 

in 

.22 
309 
.•29 
693 
.37 
878 
,52 

1,740 
.83 

8,630 
.81 

8,110 
•  99 

3.720 
,97 

3,110 
.28 
347 
.40 
980 
.54 

1,590 
.53 

1,694 
.28 
388 
.38 
898 


Inch. 
.10 
98 
.20 
205 
.27 
513 
.42 
791 
.50 

1,376 
.15 
143 
.22 
262 
.27 
267 
.38 
885 
.54 

2,010 
.82 

8,640 
.82 

2,330 
1,06 

3,750 
.99 

3,720 
.28 
234 
.41 
774 
.54 

1,520 
.54 

1.134 
.31 
352 
.40 
692 


Inch. 
.17 
115 
.20 
211 
.'26 
334 
.86 
467 
.47 

1,238 
.13 
182 
.22 
184 
.27 
387 
.35 
580 
.50 

1,290 
.76 

2.680 
.75 

2,260 
1.02 

3,980 


5,490 
.29 
234 
.38 
598 
.58 

1,210 
.55 
984 
.28 
22H 
.38 
436 


Inch. 
.16 
104 
.19 
263 
.:» 
402 
.42 
784 
.47 
9Sb 
.13 
103 
.22 
245 
.28 
.S&4 
.36 
&i2 
.51 

1,190 
.80 

2,120 
.86 

2,310 
.98 

2,840 
1.00 

2,110 
.28 
227 
.40 
552 
.56 

1,530 
.52 
898 
.31 
3C8 
.38 
428 


Note.— The  figures  oyer  the  ultimate  strength  of  each  light  of  the  several  sizes  give  the  actual 
thickness  of  that  light. 
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Details  of  Transverse  Tests. 
Lights  supported  at  the  ends,  loaded  at  the  middle. 

ROUGH  PLATE.    24-INCH  SPAN. 


Factory. 


Appert 

HueiKHippl . . , 

Appert 

Mississippi  ... 

Appert 

Mississippi  ... 

Appert 

Mississippi  .. 
(Not  known) 


Description. 


Nominal 
thiclt- 
nesH. 


Lehr  annealed 
do 


do 

do 

do 

do 

do 

do 

Oven  annealed 
do 


.do 

do 

.do 

.do 


Inch. 


1 
i 

k 

4 
k 
4 

I 

i 

i 
I 
i 


DimenHions*. 


Width. 


Inc?icfi. 
7.96 
7.98 
8,00 
7.92 

7.93 
8.00 


1 
1 


7. 

7. 
7. 
7. 
8. 


93 
98 
98 
97 
00 
7.97 
7.94 


Thick- 
ness. 


Inche*. 
.13 
.15 
.20 
.21 
.26 
.30 
.37 
.37 
.60 
.51 
.72 
.72 
1.01 
1.07 


ri  timate  strength .  ^ 


Total. 


Pounds. 

22 

39 

59 

51 

112 

125 

145 

177 

286 

244 

446 

552 

908 

946 


Modulus 
of  rup- 
ture per 
miuare 
inch. 


Pound*.  ' 
5,890 
7,820 
6,640 
5,260 
7,410 
6,310 
4,770 
5,870 
5,160 
4,240 
4,890 
6,030 
4.020 
3.750 


Deflec- 
tion. 


hich. 
.3^i 
.31 
.25 
.17 
.23 
.18 
.11 
.14 
.10 
.07 
.05 
.06 
.04 
.(M 


ROUGH  PLATE.     16-INCH  SPAN. 


Appert 
Mis 


8si8sippi. 


Appert 
Mlt 


ssissippi. 


Appert 
Mis8i«eippl. . . 

Appert 

Miseiseippi . . . 
(Not  known) 


Lehr  annealed  . 

do 

do 

do 

do 

do 

do 

do , 

Oven  annealed , 

do 

do 

do 

do 

do 


i 


1 

4 
J 

4 

« 
I 
i 
k 
f 
I 

1 

1 


8.00 
7.98 
8.01 
7.97 
8.00 
7.98 
7.99 
7.96 
8.00 
7.99 
7.94 
7.96 
7.96 
7.95 


.14 
.15 
.20 
.22 
.26 
.26 
.39 
.39 
.54 
.56 
.78 
.78 
.96 
.95 


28 

40    ' 

83    I 

97 

88 
121 
294 
258 
388 
330 
858 
949 
520 
1.160 


4,290 
5. 350 
6.2L'0 
6,030 
3,900 
5,380 
5. 810 
5,110 
8, 990 
3.160 
4,260 
4,700 
1,700 
3,880 


.11 
.13 
.13 
.11 
.06 
.09 
.06 
.06 
.03 
.04 
.02 
.03 


ROUGH  PLATE.    8-INCH  SPAN. 


Appert 

Mississippi 


Appert 
Mis 


ississippi  .. 
(Not  known) 


Lehr  annealed 
do 


do 

do 

do 

do 

Oven  annealed 
do 


.do 
.do 
.do 
.do 


i 

1 

4 

f 
i 
k 
k 
I 
I 


1 
1 


8.00 
7.98 
8.01 
7.95 
8.02 
7.97 
7.95 
7.98 
7.97 
7.98 
7.99 
7.95 


.21 

163 

.26 

217 

.22 

197 

.24 

254 

.39 

650 

.38 

498 

.56 

556 

.53 

432 

.72 

1,410 

.72 

1,240 

L04 

1,810 

.99 

1,730 

6,550 
5,220 
6,100 
6,660 
6,390 
5, '200 
2,680 
2,310 
4,100 
3.600 
2,510 
2,660 


RIBBED  PLATE.    24-INCH  SPAN. 


Appert Lehrannealed 

MlssiaBippi ' do 

Appert do 

Mlssisj^lppi do 

Appert ! do 

MlssisBlppl do 


% 

8.01 

.15 

24 

4,790 

.28 

7.96 

.15 

28 

5,630 

.35 

8.00 

.27 

111 

6,850 

,21 

A 

7.95 

.27 

111 

6,890 

,21 

1 

7.99 

.89 

174 

5,150 

.11 

1 

7.97 

.38 

168 

5,250 

.11 
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RIBBED  PLATE.    16-INCH  SPAN. 


Factory. 

Dimensiona.      Ultimate  strength 

1 

Description. 

Nominal ' 
thick-    1 
ness.     1  Width. 

1 

t 

1                 Modulus   Deflee- 

niJl    1   Total.   1  ture  per 
"^'    '                 .    square 

inch. 

• 

Appert 

1     Inrh.       Itwhes. 
Lehr annealed  ...'             i      K-OO 

1 
Inchet., Pounds.    Ft^und*.  '   Inch. 
.15              42          5.600    1      .1ft 

MlHHiNSiDDi 

do 

}  1    8.00 
i  >    7,95 

.15    •         39          5,210          .16 

Appert 

do 

.27            132    '      5.430           .0*? 

MisNi&sippi 

do 

.27             121           6.010    '      .07 

do 

I  '    7.99 

i  I    7.97 

1 

.38            289          6,010    !      .07 

MisfdHBippi do 

.36    '        230          5.^40           .06 

:                     1 

RIBBED  PLATE.    8-INCH  SPAN. 


Appert 

Mis8iR8ippi 
Appert 

Ml8Hif«<lppi 


Lehr  annealed 

do 

do 

do 


1 

8.00 

.29 

331    ' 

8.00 

.28 

283 

i 

8.00 

.39 

448 

1 

7.97 

.37 

fU5 

5.900 
5.410 
4,420 
7,100 


POLISHED  PLATE.    24-INCH  SPAN. 


PittAburg Lehr annealetl  ... 

Oven  annealed . . . 


Toledo 
Toledo 


Pittsburg 
Pittsburg 


Lehr  annealed 
Oven  annealed... 
Lehr  annealed  . . . 
Oven  annealed . . . 
do 


....do 
....do 
....do 

Pittsburg do 

....do 


i 


1 

4 
1 


1 
1 


8.03 

.09 

11 

8.00 

.12 

26 

7.98 

.17 

43 

8.06 

.18 

49 

8.09 

.24 

72 

8.01 

.25 

56 

8.01 

.50 

318 

8.01 

.50 

280 

8.05 

.75 

809 

8.02 

.73 

745 

8.00 

1.01 

972 

8.02 

.99 

1,072 

6,090 
8,120 
6,710 
6,780 
5.560 
4,090 
5,680 
6,040 
6.440 
6,280 
4,290 
4.910 


.45 
.42 
.24 
.30 
.20 
.14 
.10 
.09 
.08 
.08 
.04 
.06 


POLISHED  PLATE.    16-INCH  SPAN. 


Pittsburg 


Lehr  annealed 
Oven  annealed 
Lehr  annealed 
Oven  annealed 
Lehr  annealed. 
Oven  annealed 
Lehr  annealed. 
Oven  annealed 

.....do 

.....do 

do 

do 


i 

8.04 

.09 

8.05 

.13 

A 

8.05 

.17 

t 

8.00 

.17 

8.05 

.21 

8.02 

.24 

8,02 

.45 

8.02 

.45 

8.02 

.76 

8.03 

.75 

' 

8.05 

.96 

8.00 

.98 

19 

41 

70 

70 

89 

106 

286 

879 

855 

1,081 

820 

1,610 


7,000 
7.240 
7,220 
7,270 
6,020 
5,510 
4,240 
6,600 
4,490 
6,740 
2,660 
4.720 


.21 
.20 
.17 
.15 
.10 
.09 
.06 
.05 
.03 
.03 


POLISHED  PLATE.    8-INCH  SPAN. 


PittRbuig 
Toledo... 
Pittsburg 


Lehr  annealed. 
Oven  annealed 
Lehr  annealed.... 
Oven  annealed  . . , 

do 

do 

Lehr  annealed... 

do 

do 

....do 


^ 

8.04 

.09 

1 

8.04 

.15 

4 

8.00 

.22 

i 

8.02 

.26 

i 

8.01  . 

.50 

i 

8.03 

.49 

1 

8.08 

.73 

}         8.03 

.73 

1      1    8.03 

1.05 

1 

7.98 

L03 

I 

30 

80 

195 

217 

825 

904 

1.320 

2.310 

2,420 

4,580 


6.530 
5,310 
6.040 
5.200 
4,»I0 
6.630 
S,700 
6,480 
8,290 
6.500 
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WIRED  PLATE,  LEHR  ANNEALED.    24.INCH  SPAN. 


Factory. 


Appert ... 
Mlnssippi 
Appert . . . 
Miasiswippi 
Appert . . . 


Description. 


Sandwich  rolled 

Solid  rolled 

Sandwich  rolled 

Solid  rolled 

Sandwich  rolled 
do 


Nominal 
thick- 
ness. 


Inch. 


Dimensions. 


Width. 


Thick- 
ness. 


Inches. 
8.00 
7.96 
7.95 
8.00 
7.96 
8.00 


Inches. 
.28 
.29 
.37 
.85 
.64 
.56 


Ultimate  strengrth. 

Modulus 

of  rup- 

Deflec- 

Total. 

ture  per 

square 

inch. 

tion. 

Pounds, 

Pounds. 

Inch. 

88 

5,050 

.15 

90 

4,840 

.15 

187 

4,530 

.10 

101 

3,710 

.10 

301 

4,670 

.08 

288 

4,130 

.07 

WIRED  PLATE,  LEHR  ANNEALED.    16-INCH  SPAN. 


Appert 

MuBissippi, 

Appert 

Mississippi 
Appert .... 


Sandwich  rolled. 

Solid  rolled 

Sandwich  rolled. 

Solid  rolled 

Sandwich  rolled. 
do 


8.00 

.30 

126 

4,200 

.01 

7.99 

.82 

125 

8.670 

.05 

8.00 

.40 

225 

4,220 

.05 

7.95 

.40 

192 

8,620 

.04 

7.98 

.55 

386 

8,840 

.03 

7.99 

.58 

375 

4,010 

.03 

WIRED  PLATE,  LEHR  ANNEALED.    8-INCH  SPAN. 


Appert 

HisBlBsippi 

Appert 

MiflsisBippi 
Appert .... 


Sandwich  rolled 

Solid  rolled 

Sandwich  rolled 

Solid  rolled 

Sandwich  rolled 
do 


8.00 

7.99 

7.96 

7.99 

8.00 

k 

8.00 

5,480 
3,000 
4,880    ! 

4,680  ; 

3,690    I 
4,410 


Transverse  Tests. 

Lights  supported  at  the  ends,  loaded  at  the  middle. 
Comparison  of  strength  of  glass  from  diflferent  factories. 

ROUGH  PLATE.    24-INCH  SPAN. 


Nominal  thick- 
ness. 

Modulus  of  rupture  per  square 
inch. 

The  stronger  glaw). 

« 

Appert, 

Mississippi.      Mean. 

|inch 

Pounds. 
5,890 
6,640 
7,410 
4,770 
5,160 
4,890 
4,020 

Pounds. 
7.820 
6,260 
6,810 
5,870 
4,240 
6.080 
8,760 

Pounds. 
6,866 
5,950 
6,860 
5,320 
4,700 
5,460 
8,885 

MisBiasippi. 
Appert. 
Do. 
Mississippi. 

•Factory  not  known. 

A  inch 

Inch 

inch 

Inch 

linch 

linch 

RIBBED  PLATE.    24-INCH  SPAN. 


Thickness. 

Modulus  of  rupture  per 
square  inch. 

The  stronger  glass. 

Appert 
factory. 

Missiarippi 
factory. 

4  inch 

Pounds. 
4,790 
6,850 
5,150 

Pounds. 
5,680 
6,890 
5,250 

MisBiasippi. 

No  practical  iifference. 

Very  little  difference. 

Jinch  

finch 
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Comparison  of  strength  for  different  methods  of  manufacture. 


WIRED  PLATE.     24-lNCH  SPAN. 


Thickness. 

Modulius  of  nipture  yer 
square  inch. 

The  stronger  glajss. 

Sandwich 
rolled. 

Solid  rolled. 

J  inch 

Pounds. 
6,050 
4,530 
4,670 

Pounds. 
4,810 
3,710 
4,130 

Sandwich. 

} inch  

Do. 

i  inch 

Both  sandwich  rolled. 

WIRED  PLATE.    IC-INCH  SPAN. 


3,670 
3,620 
4,010 


Sandwich. 

Do. 
Both  sandwich  rolled. 


Comparison  of  strength  for  different  methods  of  annealing. 


POLISHED  PLATE.    24-INCH  SPAN. 


Thickness. 

Modulus  of  rupture  per 
square  inch. 

The  stronger  glass. 

Oven  an- 
nealed. 

Lehr  an- 
nealed. 

linch  

Pounds. 
8,120 
6,780 
4.030 
5,040 
6.280 
4.910 

Pounds. 
6,090 
6,710 
6,560 
5,680 
6,440 
4,290 

Oven. 

No  practical  difference. 

Lehr. 

VAll  oven  annealed. 

A  inch 

Jinch 

iinch  

1  inch 

1  inch 

Comparison  of  strength  of  the  different  kinds  of  plate. 


24-INCH  SPAN. 


Thickness. 

Modulus  of  rupture  per  square  inch. 

The 

strongest 

fflasK. 

Rough. 

Ribbed. 

Wired. 

Polished. 

i  inch  . . . 
1  inch  . . . 
♦  inch... 

Pounds. 
7,410 
4,770 
5,160 

Pounds. 
6,310 
6,870 
4,240 

Pounds. 
6,850 
5,150 

Pounds. 
6,890 
5,250 

POUTidS. 

5,050 
4.580 
4,670 

Pounds. 
4,840 
3,700 
4,130 

Pounds. 
5,560 

Pounds. 
4.030 

Ribbed. 
Rough. 
Poliuied. 

5,630 

5.  MO 
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Comparison  of  strength  of  lights  set  in  square  frames  and  having  a 
bearing  along  each  edge,  with  similar  lights  transversely  loaded, 
which  were  supported  at  two  opposite  edges  only. 


Description. 


Rough  plate 


Wired  plate, 


Thick- 
ness. 


Inch. 


f 

♦ 

i 

\ 


Total  ultimate 

strength. 

Ratio  of 

Trans- 

In 

verse 

strength. 

frames 
16"  X  16". 

tests, 

16"  wide 

by  16" 

span. 

Pounds. 

Pounds. 

123 

68 

1.9 

197 

180 

1.1 

860 

209 

1.7 

K23 

652 

.95 

1,264 

718 

1.8 

2,470 

1,807 

1.4 

231 

251 

.9 

517 

417 

1.2 

1,097 

761 

1.4 

For  the  above  com^rison  of  strength,  the  results  of  the  two  trans- 
verse specimens  8"  wide,  each,  are  added  together  and  placed  against 
the  mean  of  two  tests  of  16"  x  16"  lights  in  frames. 

COMFBESSION  TeSTS. 


T 


i 


Nominal  dimensions. 


Descriptlpn. 


Rough  plate  .. 
Polished  plate 


Dimensions. 


Height. 


Inches. 
3.81 
3.90 
4.08 
4.00 


Compressed  sur- 
face. 


Inches. 

0.96 

.99 

1.07 

1.06 


Inches. 
2.02 
2.02 
2.04 
2.04 


Sectional 
area. 


Sq.  in. 
1.98 
2.00 
2.18 

.    2.20 


Ultimate  strength. 


Total. 


Pounds. 

102,500 

155,400 

98,200 

184,800 


Per  square 
incn. 


Pounds. 
51.770 
77,700 
45,040 
84,000 
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Transverse  tests  of  glass  from  Watertown  Arsenal  storehouse. 
Double  thick,  blown  glass. 


Dimensions. 

Span. 

Width. 

Thickness. 

Inches. 

Inch. 

Inches. 

8 

0.106 

8 

7.97 

.122 

8 

7.96 

.103 

16 

7.95 

.112 

16 

7.96 

.116 

24 

7.98 

.120 

24 

Ultimate  strensrth. 


I  Modulus  of 

Total,    i    ™Pt»i« 
per  square 

inch. 


Pounds. 
6.670 
6,880 
7,680 
4,810 
6,720 
6,270 


Glass  from  the  Watertown,  Mass. ,  public  library,  stack  floor. 
Rough  glass  set  on  rectangular  iron  frames. 

Loads  applied  at  the  center  on  an  iron  follower  2"  x  2"  with  i"  thick- 
ness of  wet  cardboard  cushion. 


Dimensions  of  ^lasB. 

Dimensions  of  frames, 
in  the  clear. 

Ultimate 
strength.- 

1 

No.  of 
frag- 
ments. 

Length. 

Width. 

Thickness. 

Length. 

Width. 

Incites. 
35.60 
35.40 
81.30 
19.65 

Inches. 
17.75 
10.75 
17.90 
17.75 

Inch. 

0.60 

.59 

.51 

.48 

Inches. 
34.60 
84.60 
30.30 
18.65 

Indies. 
17 

9.88 
17 
17 

Pounds. 
514 
767 
517 
469 

• 

7 

4 
6 
8 

Tested  with  the  smooth  surface  of  the  glass  uppermost. 
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Endurance  of  Rotating  Shafts. 

Grautire  steel. 

Marks,  IC.. 

Turned  doVn  from  rod  U"  diameter,  0.16  per  cent  carbon. 

Diameter,  1";  speed  of  rotation,  600  per  minute. 

Length  between  end  bearings,  33". 

Loaded  over  4"  length  at  middle. 

Deflections  measured  on  chord  of  10". 


Maxi- 
mum 
fiber 
stress  per 
square 
inch. 

Number  of  rota^ 
tions. 

Micrometer  readings  for 
deflections. 

De- 
flec- 
tions. 

I 

Inch. 
.0321 
.0819 
.0319 

.0824 
.0321 
.0324 

.0332 
.0827 
.0886 

Sets. 

Inch. 
.0001 
.0001 
.0001 

.0002 
.0008 
.0003 

.0003 
.0012 
.0028 

Remarks. 

Succes- 
sive. 

Total. 

On 

line. 

Un- 
load- 
ed. 

Load- 
ed. 

Inch. 
.0940 
.0943 
.0946 

.0986 
.0986 
.0988 

.0917 
.0921 
.0914 

Un- 
load- 
ed. 

Pounds. 
40,000 

i 

0 

0 

a 
b 
c 

a 
b 
c 

a 
b 
c 

Inch. 
.1262 
.1263 
.1265 

.1281 
.1265 
.1265 

.1262 
.12fi0 
.1278 

Inch. 
.1261 
.1262 
.1264 

.1259 
.1267 
.1262 

.1249 
.1248 
.1260 

Rested  16  hours. 

« 

Rested  68  hours. 

Shaft   ruptured   ^.8 
north  of  south  mid- 
dle bearing. 

1,000 

1,000 

9,000 

10,000 

160,900 
•  160,900 

150,900 

a 
b 
c 

.1220 
.1818 
.1265 

.0896 
.0968 
.0987 

.1222 
.1289 
.1257 

.0827 
.0326 
.0320 

-.0002 
.0024 
.0008 

802,100 
862,100 

201,200 

a 
b 
c 

.1806 
.1215 
.1290 

.0966 

.0878 
.0966 

.1280 
.1207 
.1270 

.0324 
.0629 
.0815 

.0026 
.0008 
.0020 

112,200 

474,800 

METAL  FROM  ROTATING  SHAFTS. 


ENDURANCE  TESTS. 


TENSILE  TESTS  OF  SPECIMENS  ^AKEN  FROM  THE  OUTER  ENDS 

OF  SHAFTS  WHICH  WERE  RUPTURED  BY 

REPEATED  STRESSES. 
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METAL   FROM   ROTATING   SHAFTS. 


687 


No.  7380. 
Marks,  1  C  2. 

Endurance  test  No.  304.     See  Report  1899,  p.  855. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


Applied 

loaasper 

square 

inch. 

ElonxatioD 
per  Inch. 

Successive 
elongation 

perinch. 

• 

Permanent 
set. 

Successive 

pennanent 

set. 

Remarks. 

1 

Founds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45.000 
46,000 
47,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58.000 
60,000 
62,000 

Inch. 
0. 

.000067 
.000300 
.000633 
.000967 
.001838 
.001500 
.028667 
.082167 
.O&IOOO 

.o;wooo 

.045833 

.(XA 

.068 

.080 

.097 

.127 

.193 

Inch. 
0. 
.000067 
.000233 
.000333 
.000834 
.000366 
.000167 
.027167 
.003500 
.001838 
.004000 
.007833 
.007 
.010 
.017 
.017 
.030 
.066 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elutic  limit 

Tensile  strength. 

6. 

0. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    62,000 

Elastic  limit  per  square  inch  of  original  section do...    44,000 

Elongation  per  incn  after  rupture inch..     .8388 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001500 

Reduction  in  diameter  at  point  of  rupture do. . .       .214 

Reduction  in  area  after  rupture,  per  cent  of  original  section 61. 5 

Position  of  rupture at  the  middle  of  the  stem 

Character  of  broken  surface flnesilkj,  cup-flhaped 

Elongation  of  inch  sectionB ''.22 '^56», ''.22 
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METAL   FROK   BOTATIITG   SHAFTS. 


No.  7368. 

Marks,  5  C  2. 

Endurance  test,  No.  305. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied 
loads,  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

eloneatiou 

perlnch. 

Permanent 
set. 

SucceHsive 

pennanent 

set. 

RemarksL 

• 

Pounds. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

50,000 

58,  (KX) 

59,000 

60,000 

61,000 

62,000 

64,000 

68,000 

72,000 

76,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

112,000 

117,400 

Iiich. 
0. 

.000100 
.000367 
.000767 
.001300 
.001667 
.002000 
.002300 
.002433 
.002933 
.006067 
.007000 
.008000 
.010400 
.012667 
.015100 
.017333 
.020733 
.028833 
.027333 
.033 
.040 
.043 
.053 
.063 

Inch. 
0. 
.000100 
.000267 
.000400 
.000533 
.000367 
.000333 
.000300 

Inch.      1      Inch. 
0.              \    0. 
0.               1    0. 

InlUal  load. 

.000100 
.000133 
.000200 

.000100 
.000033 
.000067 

Elaatic  limit  (not  well  defined). 

.000133 

.OOOoOO 

.003734 

.000333 

.001000 

.002400 

.002267 

.002433 

.002233 

.003400 

.003100 

.008500 

.006 

.007 

.003 

.010 

.010 

.000933 

.000733 





............^. ........... 

1 

1 

1 

1 

1 

Tensile  strenirth. 

General  summary. 

Tensile  stren^h  per  square  inch  of  original  section pounds. .  117, 400 

Elastic  limit  per  square  inch  of  original  section  (not  well  defined) do. . .    58, 000 

Elongation  per  incn  after  rupture inch. .      .  1S33 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002300 

Reduction  in  diameter  at  point  of  rupture do. . .       .  064 

Reduction  in  area  after  rupture,  per  cent  of  original  section 2L  4 

Position  of  rupture ^  8  from  neck 

Character  of  broken  surface fine  granular,  radiating  from  center 

Elongation  of  inch  sections ".19*,  ".12.  ".09 


METAL   FROM   ROTATING   SHAFTS. 
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No.  7381. 

Marks,  3  C  2. 

Endurance  test,  No.  306.     See  Report  1899,  p.  866, 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied 

loaoM  per 

Kiuare 

inch. 

Elongation 
per  inch. 

Succefflive '  pennanent 
elongation  '^^"^^^^ 

perlnch.          '^^ 

Succeiffiiye 

permanent 

set. 

ftemarlu. 

Pouuda. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
49,000 
50,000 
51,000 
52,000 
53,000 
M,000 
56,000 
58,000 

Inch. 
0. 
.000100 
.000333 
.000667 
.001000 
.001367 
.001633 
.016000 
.017067 
.017667 

.ornux) 

.020000 
.023000 

Inch. 
0. 
.000100 
.000233 
.000334 
.000383 
.000367 
.00026S 
.014367 
.001067 

Inch. 
0. 
0. 

Inch. 

Initial  load. 

•• 



0. 

0. 

Elastic  limit. 
Tensile  strenirtb. 

.000600 

.000933 

.001400 

.003000 

.002333 

.003000 

.005 

.007 

.007 

.013 

.017 

.043 

60, 000           -  OQKiaSl 

............ 

62,000 
64,000 
68,000 
72,000 

.033 
.040 
.047 
.060 
.077 
.120 

76,000 

80,000 

82,000 

General  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds..    82,000 

Elastic  limit  per  square  inch  of  original  section do. . .    49, 000 

Elongation  per  incn  after  rupture inch . .      .  2733 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001683 

Reduction  in  diameter  at  point  of  rupture do. . .       .184 

Reduction  in  area  after  rupture,  per  cent  of  original  section 54. 6 

Position  of  rupture 1".6  from  neck 

Character  of  broken  surface fine  si  I  ky 

Elongation  of  inch  sections M7,  ".4S«,  ^20 
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HETAL  FROM  BOTATING  SHAFTS. 


No.  7369. 

Marks,  2  C  2. 

Endurance  test  No.  307.     See  Report,  1899,  p.  855. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Changed  length,  3". 


Applied 

loads  p^r 

Rquare 

inch. 


Pounds. 
1,000 
6.000 
10,000 
20,000 
80,000 
40,000 
48,000 
49,000 
60,000 
62,000 
54,000 
66,000 
60,000 
64,000 
68,000 
71,520 


Elon^tlos 
per  inch. 


Inch. 
0. 
.000188 
.000888 
.000667 
.001000 
.001838 
.001688 
.027000 
.028300 
.031667 
.086000 
.041167 
.054667 
.077 
.103 


Successive 

elongation 

per  inch. 


Inch. 
0. 

.000188 
.000200 
.000834 
.000338 
.000333 
.000300 
.025367 
.001300 
.008367 
.004883 
.005167 
.013500 
.022 
.026 


Permanent 


Succeesive 

permanent 

set. 


Inch. 


Inch. 


0. 
0. 

0. 

0. 

0. 

0. 

• 

1 

I 

Remarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  gummary. 

Tensile  strength  per  square  inch  of  original  section pounds..    71,620 

Elastic  limit  per  square  inch  of  original  section do...    48,000 

Elongation  per  Incn  after  rupture inch..     .8000 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00163S 

Reduction  in  diameter  at  point  of  rupture do...       .204 

Reduction  in  area  after  rupture,  per  cent  of  original  section 69. 3 

Position  of  rupture 1*^.46  from  neck 

Character  of  hroken  surface fine  silky,  cup  shaped 

Elongation  of  inch  aectioDs '.18,^44^.^28 


METAL   FROM   ROTATING   SHAFTS. 
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No.  7366. 

Marks,  ""^^ 

Endurance  test  No.  311.     See  Report,  1899,  p.  856. 

Diameter,  ".664. 

Sectional  area,  .26  square  inch. 

Gauged  length,  3". 


Applied 

looasper 

square 

inch. 


Pounda. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
58,000 
59,000 
60,000 
62.000 
64,000 
68.000 
72,000 
76,000 
80.000 
85,360 


n.i___*,-_' Successive  p^-~,«rio«t  Successive 


Inch. 


0. 


.000100 
.000300 
.000633 
.000967 
.001300 
.001633 
.001900 
.018967 
.020500 
.022333 
.026:^33 
.083667 
.043833 
.055667 
.080 


per  Inch. 


Inch. 


0. 


.000100 
.000200 
.000333 
.000334 
.000333 
.000333 
.000267 
.017067 
.001533 
.001833 
.004000 
.007334 
.  010166 
.011834 
.024 


set. 


Inch. 


0. 
0. 


0. 
0. 


Inch. 


0. 


I    0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    85,860 

Elastic  limit  per  square  inch  of  original  section do...    59,000 

Elongation  per  inch  after  rupture inch . .      .  2633 

Elongation  per  inch  under  strain  at  elastic  limit do...  .018967 

Reduction  in  diameter  at  point  of  rupture do. . .       .204 

Reduction  in  area  after  rupture,  per  cent  of  original  section 59. 3 

Poaition  of  rupture 1"  64  from  neck 

Character  of  broken  surface fine  silky,  cup  shaped 

Elongation  of  inch  sections....; ".2l/.43«, ''.15 

H.  Doc.  508 Al 
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MSTAL  FBOM  ROTATING  SHAFTS. 


No.  7367. 

Marks/f 

Endurance  test  No.  317.     See  Report  1900,  p.  1133. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Grauged  length,  3''. 


Applied 

loads  per 

square 

inch. 

Elongation 
per  Inch. 

Successive 

elongation 

perlnch. 

Permanent 
set 

Succesdye 

permanent 

set 

Remarka. 

PouTuia. 
1.000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
55,000 
60,000 
65,000 
66,000 
67,000 
68,000 
70,000 
72,000 
76,000 
80,000 
84,000 
88,000 
91,040 

Inch. 
0. 

.000100 
.000800 

.000667 

.001000 

.001888 

.001700 

.001900 

.002067 

.002267 

.017667 

.019667 

.021000 

.024000 

.027000 

.084167 

.048888 

.060 

.068 

Inch, 
0. 

.000100 
.000200 
.000367 
.000888 
.000883 
.000367 
.000200 
.000167 
.000200 
.015400 
.002000 
.001388 
.003000 
.009000 
.007167 
.009166 
,017 
.028 

Inch, 
0. 
0. 

Inch. 
0. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

0. 

0. 
0. 

0. 
0. 

............'............ 

, 

1 

1  . 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    91,040 

Elastic  limit  per  square  inch  of  original  section do...    65,000 

Elongation  per  inch  after  rupture inch..      .2433 

Elongation  per  inch  under  strain  at  elastic  limit do...  .0(K2267 

Reduction  in  diameter  at  point  of  rupture do...        .214 

Reduction  in  area  after  rupture,  per  cent  of  original  section .' 61.6 

Position  of  rupture 1^.8  from  necJc 

Character  of  broken  surface fine  silky,  cu,/-fihaped 

Elongation  of  inch  sections *.13,  *.30*,  *  30 


METAL   FBOK   ROTATING   SHAFTS. 
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No.  7382. 

Marks,  ^J' 

Endurance  test  No.  318.     See  Report  1900,  p.  1134. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied 

loaosper 

square 

inch. 

Elongation 
permch. 

Successiye 

elonsation 

perlnch. 

Permanent 
set. 

Successiye 

permanent 

set. 

Remarks. 

Poundt. 

1,000 
5,000 
10,000 
20,000 
30,000 
40.000 
48.000 
49,000 
50,000 
51,000 
62,000 
53,000 
54,000 
55,000 
56,000 
58,000 
60,000 
64,000 
68,000 
72,000 
76,000 

Inch. 
0. 

.000100 
.000888 

.000667 
.001000 
.001867 
.001667 

Inch, 
0. 

.000100 
.000283 
.000884 
.000383 
.000367 
.000800 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit  (not  well  defined). 

« 

0.              1    0. 

.001700 

.000083 

i*     ** 

.001767 
.001900 
.002038 
.002167 
.002800 
.002400 
.002688 
.004000 
.008000 
.012167 
.016667 
.022667 
.028888 

.000067 

.000183 

.000138 

.000134 

.000133 

.000100 

.000233 

.001867 

.004000 

.004167 

.004500 

.006000 

.  005666 

.009 

.013 

.018 

.084 

.000067 

.000067 



.000400 

.000888 

• 

.     ..      1          

80,000    1      .087 
84,000    1      .050 
88,000          .068 
92,000           -097 

94,320    ' 

Tensile  strength. 

1 

• 

General  tummary. 

Tensile  strength  per  square  inch  of  oriirinal  section pounds..    94,820 

Elastic  limit  per  square  inch  of  original  sectidn  (not  well  defined) do...    49,000 

Elongation  per  inch  after  rupture inch . .      .  2467 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Reduction  in  diameter  at  point  of  rupture do. . .       .  204 

Reduction  in  area  after  rupture,  per  cent  of  original  section 69.  S 

Position  of  rupture 1^.  3  from  neck 

Cliaracter  of  broken  surface fine  silky,  cup  shaped 

Elongation  of  inch  sections 'M8, '.  84*,  f  27 

TABULA  TION  OF  TESTS  OFSPECIMEXS  TAKEN  FROM  THE  OUTER  ENDS 
OF  SHAFTS  WHICH  WERE  RUPTURED  BY  REPEATED  STRESSES. 


Endur- 
ance 
test  No. 

304 
805 
306 
307 
311 
817 
318 

Diam- 
eter. 

Inches. 
.564 
.5<M 
.564 
.564 
.564 
.5&i 
.564 

Sec- 
tional 
area. 

Elastic 

limit  per 

square 

inch. 

Tensile 
strength 

per 

square 

inch. 

Elonga-  ,  Contrac- 
tion in  3     tioii  of 
inches.       area. 

Appearance  of 
fracture. 

Elongation  of 
inch  sections. 

Sq.inch. 
.25 
.25 
.25 
.25 
.25 
.25 
.25 

Poundt. 

44,000 
58,000 
49,000 
48,000 
59.000 
6.>,000 
49,000 

Pounds. 
62,000 

117,400 
82,000 
71,620 
85,360 
91,040 
94,320 

Per  cent.    Per  cent. 
38.3           61.5 
18.3           21.4 
27.8    '        54.6 
30.0    ,        59.3 
26.3            59.3 
24.3            61.5 
24.7    !        59.3 

Pine.silky .... 

Qranular 

Fine,  silky 

do 

do 

do 

do 

//          fr       ff 

.22,  .56*,. 22 
.19*,.  12,   .09 
.17,   .48*,. 22 
.18,   .44*,. 28 
.21,  .43*,.  16 
.13,   .30*,. 80* 
.13,   .34*,. 27* 
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OABTBIDGE   CLOTH. 


SILK  CABT&IDGE  CLOTH  FOB  HEW  70&K  AKSEKAL. 

Two  pieces  tested.  Two  samplei:^  taken  from  warp  and  two  from 
filling  of  each  piece. 

Samples  2"  wide  and  10"  long  between  the  jaws  of  the  testing 
machine. 

Elongation  taken  on  S"  gauged  length. 


Mark?). 


Direction  tested. 


Field  and  siege. 


Seacoa^t . . . 


Warp . . 

....do.. 

Filliug 

do . . 

Warp . . 

do.. 

Filling 
do.. 


}}^!!^,;r     Ten.sile 
*^<*^/°     strength. 


Inches. 
1.42 
1. 52 
1.32 
1.27 
2.00 
1.93 
1.03 
.95 


Pounds. 


114 
120 
127 

ia5 

156 
156 
171 
173 


ADDITIONAL  TESTS. 


Field  and  siege. 


Warp . . 

do.. 

....do.. 

Filling 

....do.. 

....do.. 


i.eo 

.68 
1.70 
1.44 
1.40 
1.46 


126 
10t» 
119 
116 
127 
128 


PAPEB8. 
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TEKSILE  TESTS  OF  PAPE&S. 


For  records  and  blue-printing  purposes. 
Samples  1"  wide  by  3*'  long,  free  length. 
Duplicate  samples  taken  out  side  by  side. 


Description. 


Byron  Weston  Co.'s  linen,  ASf  x  72",  GOO  pounds 

Byron  Weston  Co.'s  linen,  27"  x  40",  125  pounds 

Byron  Weston  Co.'s  linen,  28"  x  28'',  65  pounds 

Crane  &  Co.'s  axtiflcial  parchment,  No.  56 

Crane  &  Co.'s  parchment  deed,  No.  44 

Crane  ii  Co.'s  parohment  deed,  No.  81 

Johannot  (Frost  it,  Adams,  Boston,  Mass.),  70  grams . 
Johannot  (Frost  &  Adams,  Boston,  Mass.) ,  110  grams 
"Columbia"  (Keuffel  it  Esser,  New  York),  No.  224  .. 
"Hyperion"  (Eugene  Dietzgen  &  Co.,  Chicago) 


Thick- 
ness. 


Inch. 
.0090 


.0071 
'.'6659' 


.0072 

".him 


.0041 
'.'6684* 


.0083 

'.'6646' 

'.OOBO* 


Tensile  strength. 


Total. 


Poundt. 
49.0 
49.5 
48.5 
47.0 
55.0 
54.5 
42.5 
45.0 
86.5 
87.0 
28.0 
27.5 
19.5 
19.0 
82.0 
81.5 
25.5 
27.0 
21.5 
21.0 


Per 

square 

inch. 


Pound*. 
5,440 
5,500 
6,880 
6,620 
9,820 
9,240 
5,900 
6,250 
6,290 
6,880 
6,880 
6,710 
5,740 
5,590 
9,700 
9,660 
5,540 
5.870 
4,800 
4,200 


CHEMICAL  ANALYSES. 
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CHEMICAL   ANALYSES. 
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BRONZE  AND  HEIDEL'S  METAL. 


Description. 

Ca. 

Sn. 

Zn. 

Al. 

Fe. 

81. 

Counter  recoil  buffer,  12"  disap- 
pearing carriage 

67.49 

0.44 

42.07 

Trace. 
99.20 

Heidel's  metal 

0.28 

0.48 

STEELS  FROM  SPRINGFIELD  ARMORY. 


No.  of 
tension 
test. 

Description. 

Marks. 

Car- 
bon. 

Man- 
ga- 
nese. 

Sili- 
con. 

Sul- 
phur. 

Phos- 
pho- 
rus. 

Cop-    Nick- 
per.        el. 

1 

Tung- 
sten. 

10290 

10291 

10292 

10293 

10294 

102d5 

10296 

10297 

10098 

10299 

10800 

10601 

10902 

10808 

10804 

TS87 

7888 

7880 

7390 

7891 

7392 

7893 

7894 

7395 

7896 

7897 

7898 

7399 

7400 

7401 

Rifle  barrel  steel . 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

M.  B.  S. 
M.3A. 
M.8A. 
M.8A. 
M.8A. 
M.8A. 
M.8B. 
M.  8B. 
M.8B. 
M.8B. 
M.8B. 
M.8C. 
M.8C. 
M.8C. 
M.8C. 
M.8C. 
M.8A. 
M.8A. 
M.8B. 
M.8B. 
M.  8  C. 
M.8D. 
M.  3A. 
M.  3A. 
M.8B. 
M.8B. 
M.3C. 
M.  8C. 
M.8D. 
M.8D. 
M.8D. 
No.  11. 
No.  8. 
Champion. 

0.400 
0.420 
0.894 
0.416 
0.420 
0.421 
0.894 
0.396 
0.407 
0.890 
0.882 
0.890 
0.412 
0.416 
0.409 
0.402 
0.398 
0.409 
0.402 
0.416 
0.400 
0.398 
0.412 
0.414 
0.406 
0.415 
0.420 
0.416 
0.412 
0.414 
0.412 
0.320 
0.660 
1.160 
1.065 
0.270 
0.160 

1.167 
0.646 
1.164 
0.620 
0.682 
1.170 
1.164 
1.167 
1.168 
1.170 
1.149 
1.145 
1.151 
L149 
1.155 
1.140 
L159 
0.682 
1.142 
1.140 
L153 
1.160 
1.162 
1.157 
1.160 
1.156 
0.640 
L151 
1.160 
1.169 
1.165 
0.968 
0.875 
0.800 
0.410 
0.680 
0.360 

0.270 
0.260 
0.265 
0.268 
0.262 

o!270 
0.260 
0.269 
0.256 
0.^68 
0.266 
0.250 
0.261 
0.261 
0.266 
0.266 
0.268 
0.263 
0.267 
0.266 
0.267 
0.266 
0.266 
0.265 
0.268 
0.265 
0.266 
0.268 
0.266 
0.062 
0.122 
0.176 
0.134 
0.257 
0.018 

0.088 
0.040 
0.041 
0.042 
0.040 
0.041 
0.040 
0.041 
0.039 
0.069 
0.088 
0.041 
0.088 
0.042 
0.088 
0.089 
0.040 
0.040 
0.038 

0.141 
0.046 
0.140 
0.042 
0.047 
0.142 
0.145 
0.142 
0.140 
0.138 
0. 142 
0.142 
0.144 
0.145 
0.140 
0.142 
0.142 
0.U89 
0.140 

1.189 
0.044 

1.200 
0.045 
0.042 
1.189 
1.208 
1.213 
1.196 
1.213 
1.205 
1.194 
1.218 
1.204 
1.189 
1.196 
L205 
0.046 
L197 
1.206 
1.189 
1.185 
1.202 
1.213 
1.193 
1.185 
0.046 
1.196 
1.194 
1.196 
1.200 

, 

L.    .. 

1 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

1 

0.039  .  0.141 
0.069  !  0.148 
0.040     0.140 

0.0i2 
0.039 

0.141 
0.140 

do 

do 

do 

do 

do 

0.088     0.14.<I 

0.069 
0.089 
0.088 
0.040 
0.010 
0.089 
0.086 
0.088 
0.005 
0.016 
0.060 
0.054 

0.140 
0.042 
0.140 
0.141 
0.141 
0.140 
0.090 
0.020 
0.008 
0.005 
0.063 
0.070 

do 

do 

Receiver  steel 

Bolt  steel 

do 

....  .do. ...••.••••.. 

0.966 

"New  Gate" 

"Old  Gate" 

WROUGHT  IRON. 


Common  refined. 

Best  puddled 

Burden's  best 

Norway 


0.060 
0.06 
0.078 
0.080 


Trace.  0.280 
Trace. ,  0. 240 
Trace. ,  0. 114 
Trace. .  0. 007 


0.010  0.200 

0.010  0.191 

0.007  0.080 

0.006  0.076 


MIBCSU^NfiOUfi  STEELS. 


7804  I  Jacket,  6^  B.L.R. 
F.  gun. 

7306    Jacket,  12"  mortar. 

7807    Outer  base,  15-pdr. 

gun. 
7311     Inner  base,  15-pdr. 

gun. 

7813  do 


Obturating   spin- 
dle. 


6RF86J 

MTIO 

17796  B  4 

MT2M 

D88 

OB  15 

A  102 

IB  15 

A  104 

IB  15 


0.490 
0.860 


0.600 

0.250 

0.208 

0.157 

0.200 

0.210 
0.024 

0.026 

0.067 

0.068 

0.060 
0.030 

0.012 

0.015 

0.020 

0.040 

0.087 
0.020 

0.672 

0.560 

0.620 

0.581 

0.717 

3. 144 
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PBIVATE   TESTS. 


Private  Tests. 


TESTS   MADE  FOR   PRIVATE   PARTIES  DURING    THE  FISCAL    YEAR 

ENDED  JUNE  SO,  1901, 


Date. 


1900. 
July    3 

6 


9 
17 

19 

23 

24 

8 

11 
22 

31 

6 

12 

13 

14 
21 


Aug. 


Sept, 


Oct.     6 


6 

9 

12 

19 

25 

26 

Nov.    1 

S 

12 

13 

16 

26 

27 

30 

Dec.  12 

i3 
18 
19 

20 
22 

1901. 
Jan.     7 

8 

8 

10 


17 
19 

24 

28 

29 

Feb.    1 

2 

7 

8 

11 


Material. 


Motor  tires 


Cast  iron , 

Cast  rail  joints.. 


Steel  plates. 
Motor  tire . . 


Cast  iron  . . 
Steel  bars. . 
Adhesion  of  spikes 
Steel  specimen... 
Canton  flannel . . . 

Wire  rope 

Cast  iron 

dandstone 

Band  steel 

Rivet  steel 

Granite  cubes  .... 
Steel  specimen  . . . 
Iron  specimen 

Rivet  steel 

Soft  steel 

Aluminum 

Malleable  iron 

Rivet  steel 

Boiler  plate  . . . 


b «  ■  •  • 


Belting 

Carriage  wheels . . 

Lava  stone 

Sandstone 

Blocks  and  straps. 

Manila  rope 

do 

Concrete  prisms . . 

Granite 

Hydraulicgauges. 
Canvas  belting . . . 

Cordage 

Wire  rope 

Cement  partition 

blocks. 

Mild  steel 

Cast  steel 

Columns 

Paving  bricks 

Benedict    nickel 

tubing. 

Paving  oricks 

Tubing 


Mild  steel 

Steel  specimen  . . . 

Saw  blades 

Cast  iron 

Rubber  belting... 

Adhesion  of  con- 
crete to  steel. 

Bale  rope 

Adhesion  of  con- 
crete to  steel. 

Steel  bars 

Cement 

Rubber  belting... 

Gauges 

Belting  duck 

Steel  bars 

do 

Gauges 

Steel  balls 


For  whom  tested. 


Name. 


International  Automobile  and  Ve- 
hicle Tire  Co. 

Boston  Elevated  Railway  Co 

The  Calumet  Electric  Street  Rail- 
way Co. 

Boston  Elevated  Railway  Co 

International  Automobile  and  Ve- 
hicle Tire  Co. 

Walworth  Manufacturing  Co 

Standard  Roller  Bearing  Co 

IraCopeland 

Savage  Arms  Co , 

E.J.H.Estabrook 

George  Lawley  &,  Son  Corporation. . 

American  Oranance  Co 

F.  A.  Haines 

National  India  Rubber  Co , 

Boston  Elevated  Railway  Co 

Bay  State  Seam  Face  Granite  Co  . . . 

Savage  Arms  Co 

Houghton  &  Richards 

Boston  Elevated  Railway  Co 

American  Ordnance  Co 

Clarence  B.  Dennv 

Boston  Elevated  Railway  Co 

Boston  Elevated  Railway  Co 

Hartford  Steam  Boiler  Inspection 
and  Insurance  Co. 

The  Carton  Belting  Co 

S.  R.  Bailey  4fcCo 

John  G.  Kerr 

JohnL.  Burke 

Boston  and  Lockport  Block  Co 

Durand  Woodman 

Standard  Rope  and  Twine  Co 

Boston  Transit  Commission 

Pigeon  Hill  Granite  Co 

The  Ashton  Valve  Co 

The  Carton  Belting  Co 

The  Standard  Rope  and  Twine  Co.. 

The  Lincoln-Dillaway  Co 

The  Venesia  Fire  Proofing  Co 


American  Ordnance  Co 

Stanley  Manufacturing  Co 

Lally  Patent  Column  Co 

John  Med  way 

Benedict  &  Bumham  Manul^tur- 
ing  Co. 

John  Medway 

Benedict  &  Bumham  Manufactur- 
ing Co. 


American  Ordnance  Co 

Savage  Arms  Co 

E.  C.  Atkins&Co 

Boston  Elevated  Railway  Co. 

Revere  Rubber  Co * 

Boston  Transit  Commissdon. . 


Hinckley  Brothers  <&  Co . . . . 
Boston  Transit  Commission. 


The  Marlin  Fire  Arms  Co 

Boston  Transi  t  Commission 

Revere  Rubber  Co 

Star  Brass  Manufacturing  Co 

J.  H.  Lane<&  Co 

American  Ordnance  Co 

do 

Star  Brass  Manufacturing  Co 

The  Chapman  Double  Ball  Bearing 
Co. 


City. 


Newton 


State. 


Boston Mass. 

Chicago m. 


Boston  . 
Newton 


Mass. 
Ml 


Boston Mass. 

Philadelphia Pa. 

Newton Mass. 

Utica N.Y. 

Boston Mass. 

do Mass. 

Lynn Mass. 

Deadwood S.Dak. 

Bristol R.L 

Boston Mass. 

.do Mass. 


Utica.. 
Boston 

do. 

Lynn . . 
Boston 

do. 

Boston. 


N.Y. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 


Hartford Conn. 


Quincy 

Amesbury . . 

Denver 

Hot  Springs 

Boston 

New  York . . 

Boston 

do 

Rockport . . . 

Boston 

Quincy 

Boston 

do 

do 


Lynn 

Lawrence 
Waltham . 

Boston 

....do.... 


.do 
.do 


Lynn 

UUca 

Indianapolis 

Boston 

Chelsea 

Boston 


.do 
.do 


New  Haven. 

Boston 

Chelsea 

Boston 

do 

Lynn 

do 

Boston 

do 


Colo. 

S.Dak. 

Mass. 

N.Y. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 
Mass. 
Mass. 
Mass. 
Mass. 

Mass. 


Mass. 

N.Y. 

Ind. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Conn. 
Mass. 
Mass. 
Mas. 
Mass. 
Mas. 
Mass. 
Mass. 
Mass. 


\ 
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Testg  made  for  privcUe  parties  during  the  fiscal  year  ended  June  30, 190 J — Continued. 


Date. 


1901. 
Feb.  14 

25 

Mar.  11 
12 


18 
15 

16 

21 
26 
28 
4 
9 
10 

15 

18 
23 

25 
29 


Apr. 


May 


Jane 


2 
6 
7 
9 
14 

17 


18 
28 

29 

8 

11 

12 

14 

25 
29 


Material. 


Rubber  belting.. 
Buoy  sbackles . . . 

Steel  bar 

Cast-iron  push  bam 

Sandstone 

Wall  tie 

Shackles 

Castriron      man- 
hole covers. 

Steel 

Hammered  steel 
bars. 

Buoy  shackles 

Cast-iron  push  bars 

Stockinet ' 

Swivel 

Paving  bricks . . . 

PoQcho  cloth 

Cast-ironpush  bars 
Steel  balb 


For  whom  tested. 


Name. 


City. 


Anchor  bolt 

Rubber  belting. . 

Steel  bands 

Blocks 

Gauges * 

Cloth 

Granite  cubM < 

Steel  balls 


Stone  cubes 

Tackle  blocks 

Steel  plate 

Bronze 

Studded  links 

Rope 

Hooks  and  swivel 
head. 

Spliced  rope*. 

'nim  buckles 

Hammock  duck . . 

GoupUngs  

Steel  bar 

Marble 

Steel  plate 

Steel  bars 

Anchor  bolt 

Wall  ties 

Shotgun  barrel . . . 

Bronze 

Shackles 

.....do 


I 


Revere  Rubber  Co ' 

Fletcher  <&  Crowell  Co 

The  Marlin  Fire  Arms  Co 

Bcston  Transit  ComnUasion 

F.M.  Marsh 

Henrj'G.  Lambum 

Fletcher  (&  Crowell  Co ' 

New  England  Telephone  and  Tele- 
graph Co.  [ 

American  Ordnance  Co ; 

Kinsley  Iron  and  Machine  Co 

Fletcher  <&  Crowell  Co 

Boston  Transit  Commission ; 

Hood  Rubber  Co ' 

Fletcher  <&  Crowell  Co ■ 

Ferris  Brick  Co 

J.  H.  Lane  <&  Co i 

Boston  Transit  Commission 

The  Chapman  Double  Ball  Bearing  , . 

Co.  ! 

F.A.HoudIette&Son 

Revere  Rubber  Co i 

National  Fire  Proofing  Co i 

Boston  and  Lockport  Block  Co 

The  Watson-Stlllman  Co 

Hood  Rubber  Co < 

City  of  Cincinnati ' 

The  Chapman  Double  Ball  Bearing  < 

Co.  I 

H.L.  Thornton ; 

Herreshoff  Manufacturing  Co 

Cunningham  lion  Co ' 

Boston  and  Lockport  Block  Co . . . 

Bradlee^Co 

Durand  Woodman 

Boston  and  Lockport  Block  Co . . . 


Chelsea 

Portland  ... 
New  Haven. 

Boston 

Omaha 

Boston 

Portland  ... 
Boston 


Lynn.. 
Canton 


Portland  .. 

Boston 

Watertown 
Portland  .. 
Cambridge 

Boston 

do 

do 


do 

Chelsea 

Boston 

do 

New  York . 
Watertown 
Cincinnati 
Boston  ..... 


Hood  Rubber  Co 

FitchACo 

Fearing.  Whiton  A  Co 

Boston  Transit  Commission . . 

Concord  Axle  Co 

Vermont  Marble  Co 

Merrimac  Chemical  Co 

Boston  Elevated  Railway  Co 

F.  A.  Houdlette  &  Son 

H.  G.  Lambum 

Remington  Arms  Co 

Charles  B.  Wetherbee 

Fletcher  A  Crowell  Co 

do 


Cincinnati 

Bristol 

Boston 

do 

Philadelphia 

New  York 

Boston 

Watertown 

Boston 

do 

do 

Penacook  

Proctor 

North  Wobum 

Boston 

do 

do 

New  York 

Bath 

Portland 

do 


State. 


I 


Mass. 
Me. 

Conn. 

Mass. 

Nebr. 

Mass. 

Me. 

Mass. 

Mass. 
Maai. 

Me. 

Mass. 

Mass. 

Me. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 
Mass. 
Mass. 
N.Y. 
Mass. 
Ohio. 
Mass. 

Ohio. 

R.L 

Mass. 

Mass. 

Pa. 

N.Y. 

Mass. 
Mass. 
Mass. 
Mass. 

N.H. 

Vt. 

Ma«. 

Mass. 


Man. 
N.Y. 
Me. 
Me. 

Me. 


Il^DEX. 


Analyses,  chemical:  Pag®- 

Bronze  counter  recoil  buffer,  12-inch  di8api>earing  carriage 649 

Cast  iron _ 375 

Cement  rock _ 474 

Cements  -.. - -. 474 

Heidel's  metal 649 

Pig  iron : 876 

Steel- 
Bolt - •  649 

Eyebar 409 

Inner  base,  15-poimder 649 

Jacket,  6-inch  B.  L.  R.  F.  gun 649 

Jacket,  12-inch  mortar _ 649 

"New  Gate" 649 

Obturating  spindle,  15-pounder 649 

** Old  Gate" 649 

Receiver 649 

Rifle  barrel 649 

Wrought  iron — 

Best  puddled t 649 

Burden's  best _ 649 

Common  refined 649 

Norway 649 

Bolts,  anchor  for  gun  carriages 377 

Brake  lever  spring  for  1 2-inch  carriage _ . .  392 

Bricks,  compression  tests  of: 

Remarks .  465 

Whole  bricks 466,467 

Half  bricks 467,468 

Description 469,470 

Bronze: 

Console,  from  Watertown  Arsenal. 453, 454 

Manganese,  from  Watertown  Arsenal 454 

Specimens  from  hydraulic  connection 454 

Analysis,  chemical 649 

Cartridge  cloth,  silk _ 644 

Cast  iron: 

From  Watertown  Arsenal,  chemical  analyses  and  tensile  tests 871-375 

Furnished  by  private  parties 875, 376 

Pig  irons _ 376 

Cement: 

Remarks 473 

An^sis,  chemical- 
Different  brands  of  cement 474 

Cement  rock 474 

Fineness  of  grinding 474-476 

Specific  gravity 476-491 

Loss  in  weight  on  heating 476-491 

Determination  of  carbon  dioxide  and  water 476-491 

Time  of  setting 491,492 

Temperatures  acquired  during  setting — 

Remarks _ 493 

Maximum  temperatures 494 

Compression  tests  of  cubes  used  in  temx)erature  observations 495, 496 
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654  INDEX. 

Cement— Contiiiaed.  ^*^- 

Retarded  sets — 

Alpha _ 497 

Star 408,50»-514 

StormKing _ _ 499,517 

Dyckerhoff __  500,501 

Josson -  502 

Steel --  503 

Anstin __  504 

Bonneville  Improved 505 

Norton _. 506 

Whitehall 515,516,519 

Newark  and  Bosendale 518 

Retarded  sets,  grouts— 

Alpha 520 

Dyckerhoff 590 

Josson 581 

Steel 521 

Bonneville  Improved 523 

Hoffman •_ 522 

Mankato 528 

Norton 525 

Effect  of  **  restrainer  '*— 

Remarks 5S4 

Absorption  of  vrater  by  grouts 525 

Compression  tests  of  grouts 596-529 

Loss  in  weight  of  grouts 529 

Cements  which  set  in  air  at  different  temperatures — 

Remarks 580 

Compression  tests 531-567 

Remarks 568-570 

Mean  results - 570-574 

R^um6  of  results 574-577 

Comparison  of  results 577-583 

Cements  which  set  at  ordinary  temperatures — 

Compression  tests 584-597 

Cements  and  mortars  after  heating — 

Compression  tests 596 

Halves  of  tensile  briquets,  compression  tests  of 599 

Concrete  and  mortar — 

12-inch  cubes  from  Water  town  Arsenal 600-602 

Elastic  properties _ _ 603-608 

12-inch  cubes  from  W.  W.  Clarke  &  Son 611,612 

Prisms  from  Boston  Transit  Commission 619^1 

Adhesive  resistance  of  steel  bars  in  concrete 620 

Compression  test  of  yellow-pine  push  bars  embedded  in  concrete.         6^ 
Cement  rock: 

Analysis,  chemical _ 474 

Compression  tests 615 

Chain,  retraction,  for  gun  carriages: 

Proof  stress 378 

Tensile  tests 879,380 

Cloth,  silk  cartridge  _ 644 

Concrete  and  mortar: 

12-inch  cubes  from  Watertown  Arsenal 600-602 

Elastic  properties 603-608 

12-inch  cubes  from  W.  W.  Clarke  &  Son 611.612 

Prisms  from  Boston  Transit  Commission - 619-621 

Adhesive  resistance  of  steel  bars  in  concrete 620 

Compression  test  of  yellow-pine  push  bars  embedded  in  concrete 622 

Copper  cylinders  for  pressure  gauges 459-461 

Endurance  of  rotating  shafts,  steel: 

Endurance  test 683 

Metal  from  shafts,  tensile  tests. 687-643 

Eyebars,  steel: 

Chemical  analysis  and  tensile  tests 409-414 

Gas  check  disks -...  65 


INDEX.  655 

01a88,  strength  of:  P»fire. 

Remarks 625,626 

Lights  set  in  frames ,  tests  of 626 

Transverse  tests 627-629,632 

Comparison  of  results _ :..  629-681 

Compression  tests 681 

Gnn  carriages: 

Anchor  bolts  for 877 

Helical  springs  for 385-892 

Piston  rods  for,  proof  stresses 378 

Retraction  chains  for — 

Proof  stresses 878 

Tensile  tests 879,880 

Gnn,  15-ponnder  No,  12,  recoil  mechanism  of 189-216 

Gnn,  15-ponnder  No.  12,  double  spring  for 888 

Gnn  mounts: 

Steel  f  orgings  and  castings — 
6-ponnder — 

Carrier  rings 99-102 

Tabulation 102 

15-ponnder— 

Carrier  ring 185 

Inner  bases 148-160 

Tabulation 161,162 

Outer  bases 165-180 

Tabulation 181,182 

Pivot  sockets 105-118 

Tabulation 114 

Pivot  yokes 117-137 

Tabulation 188,189 

Ghm  specimens: 

8.6-inch  B.  L.  field  mortars — 

Bodies 18 

Breech  blocks 18 

Obturating  spindles 18 

Gas  checks 18 

5-inch  B.  L.  siege  rifles — 

Tubes 17,18 

Jacket 19 

Tabulation 19 

6-inch  R.  F.  guns- 
Tubes - 28-26 

Jackets 27-80 

Tabulation 80 

7-inch  B.  L.  siege  howitzers — 

Tubes 88,84 

Jackets : _ 85,86 

Tabulation 86 

10-inch  B.  L.  rifles — 

Tube 89 

Jackets  ..1 40,41 

Tabulation 41 

12-inch  B.  L.  rifles — 

Tubes 45-47 

Jackets 48-50 

Tabulation 50 

Gas-check  disks 65 

12-inch  B.  L.  rifled  mortars — 

Tubes 58-58 

Jackets : 59-64 

Tabulation 65 

Heidel's  metal,  tensile  test  and  chemical  analysis 455 

Helical  springs.     (See  Springs.) 

Hooks,  retraction  and  buffer  bracket,  for  12-inch  carriage 881 

Hydrostatic  tests  of  .30-caliber  rifle  barrels 87-94 


• 


656  INDEX. 

Internal  strains  in  gun  forgings:  ^^s^ 

Remarks 219 

5-inch  R.  F.  gun  tubes— 

Tabulation 219 

No.  11249  B2,  discard  f-inch— 

Breech _ 220 

Muzzle - - 222 

No.  11272  B3— 

Muzzle  crop  end  after  second  annealing  at  360"  F 224 

No.  11272  B8  BM— 

Breech _ 226 

Breech,  annealed  at  450°  F 22S 

No.  11272  B3  BO— 

Breech,  annealed  at  600'  F 230 

No.  11363  Bl,  discard  |-inch— 

Breech 232 

Muzzle 234 

No.  11363  Bl— 

Breech 2:36 

Muzzle 23S 

No.  11363  B2,  discard  i-inch— 

Breech 240 

Muzzle                                                 -                                 -  242 

No.  11363  BsVdis'card  1-inch— ' 

Breech 244 

Muzzle - 246 

No.  11363  B3— 

Breech 248 

Muzzle.... 250 

No.  11467  Bl,  discard  |-inch— 

Breech 252 

Muzzle -  -  - 254 

No.  11775  B2,  discard  Hnch— 

Breech 2.'>6 

Muzzle - 258 

No.  11775  B2,  4  diameters- 
Breech - 260 

Muzzle 264 

No.  11775  B4  MM— 

Muzzle - 268 

No.  11775  B4  MO— 

Muzzle. 270 

No.  11775  B4  MI— 

Muzzle - 272 

No.  11784  Bl— 

Breech 274 

Muzzle - 276 

Breech,  after  annealing  at  665'  F __  27>J 

Muzzle ---  280 

Breech... 2S2 

Muzzle -i---  2*^4 

Breech 2^*6 

Muzzle...- 288 

Breech,  after  annealing  at  650°  F 290 

No.  11784  B3  BM— 

Breech 292 

No.  11784  B3  BO  A— 

Breech,  annealed  at  600°  F 2W 

No.  11784  B3  BM  A— 

Breech,  annealed  at  750°  F 296 

No.  11791  Bl ,  discard  |-inch— 

Breech 298 

Muzzle 300 

No.  11791  Bl— 

Breech 802 

Muzzle --   304 
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Internal  strains  in  gnn  forgings— Continued.  Page. 
5-inch  R.  F.  gun  tubea—Continned. 

No.  11791  Bl,  after  annealing  at  ^50""  F— 

Breech 806 

Mnzzle 808 

No.  11791  B!^— 

Breech 810 

Mnzzle 812 

No.  11794  B5,  discard  |-inch— 

Breech 814 

Mnzzle 816 

No.  11794B5— 

Breech 818 

Mnzzle 830 

Breech,  after  annealing  at  OeS*' F 322 

No.  11837  B3— 

Breech 824 

Mnzzle 826 

Breech 828 

Mnzzle 830 

No.  12485  B7  BI— 

Breech 882 

No.  12485  B7  BM— 

Breech 1 884 

Breech,  annealed  at  750"  F 886 

Breech,  annealed  at  600"  F 888 

No.  12485  B7  BO  A— 

Breech,  annealed  at  450*  F 840 

No.  20691  B8-- 

Breech 842 

Mnzzle _ 844 

Breech 846 

Mnzzle 848 

Steel  tnbe  after  treatment — 

Remarks  and  conclnsions 858-865 

Tnbe  intact 856 

Tnbecnt  apart  at  middle  of  length 856 

Tangentisd  strains  and  stresses 857-865 

Longitudinal  strains  and  stresses 866, 867 

Mortar.     {See  Cement). 

Mortar  carriages,  helical  springs  for 885-898 

Nickel  steel: 

l|-inch  round 898-400 

8-inch  round 895-897 

Tabulation 400 

Overstraining  wrought  iron,  effect  of 417-460 

Paper,  tensile  tests 645 

Pig  irons,  chemical  analyses  and  tensile  tests 876 

Pine,  yellow,  push  bars  embedded  in  concrete 622 

Piston  rods  for  gun  carriaffes.  proof  stresses 878 

Pressure  gauges,  copper  (^^linders  for 459-461 

Private  tests,  list  of 650,651 

Push  bars,  yellow  pine,  embedded  in  concrete 622 

Recoil  mechanism  of  Driggs-Seabury  15-pounder  gun  No.  12: 

Remarks 189-191 

With  bronze  oscillatinf  slide — 
Gun  in  firing  position — 

Bottom  side  up 191,192 

Right  side  up 198,194 

Bottom  side  up 195-197 

Gun  in  recoil  position — 

Right  side  up 197-201 

Gun  in  firing  position — 
Bottom  side  up — 

Counter  recoil  springs  in 208 

Counter  recoil  springs  out 204 

Gun  in  recoil  position • 205 

Piston  rod,  test  of  elongation  of 202 

H.  Doc.  608 42 
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Recoil  mechaniBin  of  Driggs-Seabnry  15-i)ounder  gun  No.  12 — Cont'd.  Pmge. 

Piston  rod.  free  test  ef. 306 

With  steel  oscillating' slide  in  place  of  bronze — 

Gnn  in  firing  position — 

Bottom  side  np 207 

Right  side  up 208 

Right  side  np  with  iron  dog 309 

Bottom  side  np  with  and  without  iron  dog 209. 210 

With  reenforced  cast-steel  sleeve  and  reenforced  bronze  oscillating 

slide — 

Remarks 211 

Gun  in  firing  x)06ition,  bottom  side  up _ . .  212, 213 

Gun  in  position  at  half  recoil 214 

Gun  in  recoil  position 214, 215 

Gun  in  firing  position 216 

Rifle-banrel  steel,  .80  caliber: 

Hydrostatic  tests — 

Annealed  as  usual 87-89 

Annealed  by  residual  heat 8^91 

Cooled  in  afr 9^-94 

Tensile  tests — 

Remarks 69 

^;)ecimens  from  the  bars 69-71 

From  butts  of  finished  barrels — 

Rolled  and  annealed  as  usual _ 72. 73 

Rolled  and  annealed  at  residual  heat 74,75 

Rolled  and  cooled  in  the  air 76, 77 

From  middle  of  lengths  of  finished  barrels — 

Rolled  and  ann^ed  as  usuid 78,79 

Rolled  and  annealed  at  residual  heat 80.81 

Rolled  and  cooled  in  the  air 82 ,  83 

Tabulation 84 

Rotating  shafts,  steel: 

Endurance  test 633 

Tensile  tests  of  metal _ 637-643 

Snk  cartridge  cloth 644 

Specific  gravity: 

Bronze 453 

Cast  iron  and  pig  iron 371-376 

Cements 476^90 

Springs,  helical,  for  gun  carriages: 

3-mch  exi)erimental  carriage 389-391 

7-inch  mortar  carriage 388 

8-inch  carriage 387 

12-inch  mortar  carriage 385-4187,392 

15-pounder  gun ,  recoil  cylinder ^ 388 

Brake  lever  springs  for  12-inch  carriase 392 

Standardizing  testing  machine  at  the  works  of  the  Driggs-Seabury  Gun 

and  Ammunition  Company 403-406 

Steel,  chemical  analyses 649 

Steel  bars:  f 

Adhesive  resistance  of,  in  concrete 620 

Anchor  bolts  for  gvm  carriages 377 

Eyebars,  chemical  analyses  and  tensile  tests 409-414 

Gun  specimens 13-H5 

Nickel  steel 395-400 

Piston  rods,  proof  stresses 378 

P2a^  40($ 

Rifie-barrei  steel,  .80  caliber  .".". ]/........ 1.!. ."....  69-94 

Rotating  shafts,  metal  from 637-643 

Standardizing  testing  machine 403-406 

Steel  castings: 

For  gun  mounts — 
15-pounder — 

Carrier  ring 185 

Inner  bases 143-162 

Outer  bases 165-182 

Pivot  sockets 105-114 

Pivot  yokes 117-139 
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Steel  castings— Contintied.  P>^ge- 

Retraction  and  bnffer  bracket  hooks  for  ll^inch  carriages 881 

Steel  tube,  internal  strains  in 853-867 

Wood,  yeUow-pine  posh  bars  embedded  in  concrete 632 

Wrought  iron: 

Analyses,  chemical 649 

Effects  of  overstraining — 

Remarks 417 

Common  refined 418-435 

Bestpuddled 436-483 

Burden's  best 488-443 

Norway ^ 448-449 

General  summary 460 
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